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ABSTRACT

As part of the large baseline study of the Al askan outer continenta
shel f sponsored by the Bureau of Land Managenment, this project was a quali-
tative assessnent of the nearshore and pelagic fishes in Ugak, Kaiugnak,
and Alitak bays on the east and south coasts of Kodiak Island. Qur princi-
pal objectives were to determnine the species conposition of the pelagic and
nearshore estuarine fish fauna, the distribution and relative abundance of
conmon species, and age class conposition and food habits of principal
species. Sanpling took place during four cruises fromlate My to md-
Septenber, 1976, and enpl oyed a midwater herring trawl, a surface tow net,
a beach seine, a try net, and trammel nets. '

Qur main finding was the use of the estuarine bays as nursery areas
by numerous fish species. Larval fish were caught abundantly despite the
mesh sizes of our gear, but mainly juvenile fish were found in the near-
shore and pelagic habitats within the bays. Seventy species were found
in the study area, but our checklist should not be considered exhaustive
More species were encountered in the subtidal zone than in the intertida
and pelagic habitats. Large nunbers of juvenile capelin and young—of—thé—
year Pacific sandfish were found in the pelagic zone, yet very few adults -
of these species occurred in the catches. Capelin were especially abundant
t hroughout the study area while the sandfish popul ati on decreased toward
the “southern end of the island. Diel vertical migrations were evinced for
both species. The other nmmjor pelagic forns were young-of-the-year and
postlarval sand | ance, caught only in the early summer, and juvenile sal non,
Pink salmon and, in much |ess abundance, chum sal non noved fromthe near-
shore to pelagic habitats during eariy summer, and had largely left the
bays by the last cruise. Nunerous other species represented mainly by
juvenile stages were also found in the pelagic zone. Few large fish were
caught, perhaps a result of gear selectivity. The nearshore zone espe-
cially hosted a diverse community of predomnantly juvenile fishes. Green-
ling, salmonids, pleuronectids, cottids, and sand |ance made up nost of the
catches, but many other species were represented in the nearshore zone as
well. Sand lance and, in the first part of the summer, -juvenile pink and
chum sal non were the nobst abundant nearshore residents, but nonschooling
speci es such as greenling, flatfishes, cottids, and blennioids were
caught nore frequently “albeit in nmuch |ess abundance. Areas of concentra-
tion were found for a nunber of nearshore species

The food habits of principal species were deternmined to identify the
important food resources in the estuaries. There was a wide variation in
the diets, but generally the nearshore fishes ate large quantities of
benthi ¢ and epi benthic organi sms such as harpacticoids, cumaceans,

ammarideans, polychaetes, barnacl es, and bival ve and univalve molluscs.

i scivorous fish fed mainly on sand |ance, biut also on juveniles of many
other species. Calanoid copepods were the major prey of nost pelagic fishes
exam ned, but crustacean and fish larvae, pelagic eggs, anphi pods and
euphausiids were also inportant.
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Wile a baseline assessnent does not permit firm conclusions regarding
the inpacts of industry on an environnment, some relevant iriterpretations
shoul d be possible. The habitats surveyed in this study are critical in
light of potential oil pollution as they are used as spawning and rearing
areas by nunerous commercial and noncomrercial species. The nearshore and
epipelagic fishes mght be especially susceptible to the inimcal effects
of oil contamination. Toxic, water soluble fractions of oil would presum
ably first contaminate the surface waters, inmportant to juvenile salmonids
and greenling. |Inshore drift of contam nants would pose a threat to spawn-
i ng capelin, herring, and greenling and to their inshore l|arval progeny,
as well as to homng salnon, juvenile salnon in the late spring and early
summer, and to many other populations of juvenile fishes such as flatfishes
sculpins, and sand | ance.



ASSESSMENT OF PELAG C AND NEARSHORE FI SH IN THREE BAYS ON THE EAST .
AND SOUTH COASTS OF KODI AK | SLAND, ALASKA

| NTRODUCTI ON

This project is one of the nany research efforts designed to provide
envi ronnental baseline informati on needed to assess the potential inpact
of offshore oil exploration and production on the Al askan outer continenta
shelf. Before the potential oil resources under the shelf can be expl ored
or exploited, an environnental inpact statenent nust be prepared, as nan-
dated by the National Environnental Policy Act of 1969. The Bureau of Land
Managenent (Department of Interior) was given jurisdiction of the outer
continental shelf by the Quter Continental Shelf Lands Act of 1953, and is
responsi bl e for producing the impact statement. The BLMenlisted the tech-
nical, logistic, and adm nistrative assistance of the National Oceanic and
At mospheric Administration (NOAA), which set up the Quter Continental Shelf
Envi ronnental Assessment Program (OCSEAP) office to contract, manage, and
coordi nate the research projects needed to provide the information for the
prelimnary and final environmental inpact statenents.

One of the proposed areas to be | eased for offshore oil exploration
lies on the outer shelf just east of Kodiak Island. The Kodiak | ease area
has a diverse and abundant flora and fauna, and supports some of the nost
i nportant donestic and foreign fisheries in the north Pacific. Miny com
nercial and non-commerci al species depend on the estuarine nearshore and
pel agi ¢ habitats al ong the Kodi ak coast for spawning, juvenile rearing, or
feeding, and therefore these habitats and their biota have received nuch
attention in the OCSEAP research effort. This project was designed to pro-
vide qualitative baseline information on the finfish inhabiting the near-
shore and pelagic habitats of three representative bays on the east and
south coasts of Kodiak Island. The information will be used by OCSEAP/BLM
in making decisions with respect to petrol eumresource exploration of the
Kodi ak | ease area

Qur specific goals, pursuant to OCS Task Nos. A-7, A-8, A9, and A-1l,
were to determne (1) the species conposition of the pelagic and nearshore
i cht hyof auna of the three bays, (2) relative abundance by species, (3) age
conposition of the popul ations of major species by means of length fre-
quency analysis, (4) food habits of abundant or otherw se mgjor species,
and (5) seasonal and diel mgrations and changes in distribution

This project is conmplenented by a simlar study of the demersal fishes
in the sane area “by the Al aska Department of Fish and Game (OCSEAP Research
Unit No. 486). The nost conplete picture of the island s estuarine fish
fauna will necessitate review of both studies.



CURRENT STATUS OF KNOW.EDGE

A fair amount of exploratory research has been done on the demersal
fauna inhabiting the bays and banks around Kodi ak Island, but there is
very little published literature on the nearshore and pel agi ¢ estuarine
fishes of the island

Rutter's (1898) paper is certainly one of the first accounts of inter-
tidal fishes on Kodiak Island, although nost of the effort in that study
was on the outer, exposed coast on the west side. H's paper is a list and
description of several intertidal fishes, primarily cottid species, which
he encountered near Karluk and in Uyak and Alitak hays. Very little ich-
thyological survey work took place in the GQulf of Alaska after the fre-
quent expeditions around the turn of the century. The next conprehensive
study of Kodiak intertidal fishes to our know edge was by Hubbard and
Reeder (1965a,b), who exam ned 71 sanples from several bays on the east
side of the island. They docunented several range extensions and concl uded
fromtheir results that the intertidal fish fauna of Kodiak Island is nore
simlar to that of northern Washington and British Colunmbia than to that
of the Aleutian chain and the Bering Sea

To our know edge, there is no published literature on the subtidal,
littoral fishes of Kodiak Island

The midwater habitat of the island's estuarine bays has not been
studi ed, but the epipelagic zone at |east has been sanpled repeatedly.
Each summer since 1963 FRI personnel have sanpled by a surface tow net sev-
eral large bays on Kodi ak and Afognak islands (including the bays surveyed
in the present study) to nonitor the abundance and distribution of juvenile
pi nk sal non (Tyler; 1972, and unpublished ins.). The intent has been to
use juvenile abundance to forecast the size of the adult run one year |ater
QG her fishes were noted in these studies, especially the abundant ones such
as juvenile greenling, Pacific sandfish, and capelin. Juvenile greenling
were often found in close association with young pink and chum sal non.
Gosho studied the food habits of pink and chum sal mon and juvenile greenling
caught in the 1971 townet sanpling of Kiliuda and Alitak bays (Gosho, 1977
and unpublished data).

Consi derable information on the timng of salmon runs to the Kodiak-
Af ognak area has cone from aerial stream surveys conducted since 1952 by
Fi sheries Research Institute personnel (see Bevan, 1950 for earlier infor-
mation, and annual stream survey reports in FRI Circulars starting with
Bevan, 1953). The Karluk sockeye sal mon popul ati on has been extensively
studied through tagging projects and stream surveys. A study by Rich and
Morton (1929) showed that nmost of the sockeye sal mon tagged near Uganik Bay
were bound for the Karluk River, and that the mean rate of travel in the
| ast 1 eg of the spawning migration was 10 to 15 niles per day. Mjor tag-
gi ng experinents in 1948 and 1949 on the sockeye salnon on the west side of
Kodi ak Island, designed largely to provide estimtes of run size, provided
information on mgratory routes and timng in the i medi ate Kodi ak area
(Bevan, 1959). A tagging study of O ga Bay sockeye sal nbn by Barnaby and
DeLacy (Bower, 19u0) indicated a one- to two-week |ag between when the fish
are encountered at the mouth of Mser Bay (northwest corner of Alitak Bay)
and their arrival at the stream weirs around O ga Bay.



DESCRI PTI ON OF THE STUDY AREA

Kodi ak Island is a southwestern extension of the Kenai Peninsula and
has a nmostly mountainous terrain and a "highly di ssected, fiord indented,
rugged coast” (AEIDC and | SEGR, 1974). There are stretches of sandy shore-
l'ine on the southwest coast but nost of the shoreline is perhaps best des-
cribed as a drowned gl acial erosion coast (Shepard, 1973) featuring numner-
ous estuarine bays extending deep into the interior. Climatologically,
the Kodiak area is mld for its latitude and noist (mean nonthly tenpera-
tures at Shearwater Bay range from30.2 F in Decenber to 54.0 F in August,
nmean annual precipitation is 97.9 in at ShearWater Bay and 54.4 in at Kodi ak;
data from Environnental Data Service, NOAA). Marine ice forms only locally
in bays during periods of exceptionally cold weather (Nybakken, 1969).

The dominant circulatory feature in the area is the Al aska Stream
which flows in a south-southwesterly direction at about 25-75 cm/sec at the
shel f break 60-80 km off the east coast of the island (AEIDC and ISEGR,
1974). The inshore circulation is poorly known, but is determ ned nostly
by the conplex interaction of tidal fluctuations (2.6 m mean diurnal range
at Kodi ak; National Ocean Survey, 1976) and geomorphology, and any westward
drift or suspected eddy from the Al aska Stream

The Kodiak Island region is very productive biologically, and its many
and diverse fisheries make it one of the nobst inportant seafood producing
areas in the nation. The east and south coasts contribute grecatly to the
overal | production and should be considered especially inportant in |ight
of the proposed oil | ease areas just north, east, and southeast of the
i sl and.

We sel ected Ugak, Kaiugnak (including Kiavak Bay) and Alitak bays to
be our study area as they are quite different fromeach other in size and
nor phol ogy but together well represent nobst of the estuarine habitats on
the east and south coasts of the island (Fig. 1). Ugak Bay is about 35 km
I ong and gradually narrows to forma very protected and diverticulate head.
Most of the shoreline is precipitous or at |least steep, with solid rock
faces, boulders, rubble, or cobble conprising the intertidal substrate.
Beaches that terminate gentler slopes and beaches near river nouths have
nmuddy (only at the head of the bay), sandy, or black gravel substrate.

The neritic zone is nsrrow in nost places since the subtidal bottomis sub-
marine nountainside. In a few bights and harbors alluvial deposits have
formed fairly w de banks and shelves. The inner region of Ugak Bay at-
tains a depth of about 97 m and is separated fromthe outer bay by a nar-
row sill 33 mdeep extending across the bay from Saitery Cove. The outer
region of the bay has a maxi numdepth of 104 m  Kaiugnak Bay is basically
simlar to Ugak Bay except that it is only 15 km|long and hence nore ex-
posed to the ocean, and includes two large |agoons. The bottom of Kaiugnak
Bay is quite irregular, but has no sill to make the bay a true fjord. The
maxi mum depth is 123 mat the nouth, and the nmean depth near the middle of
the bay is about 80 m Alitak Bay is much larger than the other bays,
opens on the south side of the island, and has a considerably nore conpl ex



shoreline and bottom topography. The exposed eastern shore consists of
rubble, rocky bluffs and a few sand and gravel bights. The west side of *
Alitak ie shallow and has many islands, reefs, and small, protected bays.
Alitak Bay is only about 46 m deep at the southeast corner of the nouth,
and reaches a maxi mum depth of about 181 min the [ong, deep trough forning
Deadman Bay. The bottom contour is irregular and features two large reefs
near the mddle of the bay.



FI ELD METHODS

Gear, Sanpling Methods and Locations

We sanpl ed the pelagi c and nearshore zones of the bays wfth five types
of fishing gear, each considered appropriate for a particular genre of
habitat. The pelagic zone was sanpled by a midwater herring trawl in the
mesopelagic and | ower epipelagic zones, and by a tow net in surface waters.
A beach seine was used to sanple the intertidal zone, and a try net (snal
otter trawm} and tramel nets were used in the subtidal littoral region
The try net sanpled the snoot h-bottonmed banks and shel ves, and the tranmel
nets were set off rocky bluffs, amidst boulders, and in kelp beds to sample
habi tats unworkable by active gear. ‘Detailed descriptions of these gear
follow .

1) The tow net was 14.9 mlong, 6.1 mwde and 3.1 mdeep at the
mout h, and made fromgreen nylon. The stretch nesh sizes were
7.6 cmat the nouth, 3.6 cmand 1.9 cmin the body, and 0.64
cmin the last 5.6 mof the net. The codend had a zipper for
openi ng and cl osing, and the foot rope and head rope had | eads
and floats, respectively, to ensure proper opening of the net.
The net was attached to two vertical steel poles, and a 6.8
kg weight and a large float were attached to each pol e near
the foot rope and head rope connections, respectively. Tow ng
bridles were 9.2 m long. This net is designed to be towed
bet ween and behind two boats to avoid propeller wash.

2) The Marinovitch herring trawl was 27.5 mlong, 6 mwide and 5 m
deep at the nouth, and nade from black nylon. The stretch nmesh
sizes were 7.6 cmin the wings, 6.4 cmin the throat, 5.1 cm and
3.8 cmin the body, and 1.3 cmin the codend. The 1.53 x 2.,14 m
steel V-doors were attached to the trawl via 55 msteel cable
bridles. A standard warp formula of 2.25 times desired depth +
7.3 mwas used.

3) The beach seine was 47.3 mlong by 3.05 mdeep at the ends, and
by 4.4 mdeep at the mddle. Stretch mesh sizes graduated from
3.2 cmin the outer 14.9 m panels, to 1.0 cm and finally to 0.3
cmin the innernost partial bag, 3.9 mwde. Sufficient floats
and 56.2 gm | eads were present to keep the net on the bottom and
the float line from sagging below the surface. Netting was white
knotted nylon in the outside nmesh and green knotless nylon in the
inner three panels.

4) The try net was 6.1 mlong, 3.3 mwide and 0.76 m deep at the
mouth, and made from green knotted and knotless nylon. Stretch
nmesh sizes were 3.8 cmin the throat and body, 2.9 cmin the 1.8 m
| ong codend, and 0.64 cmin the codend liner. Four 12.7 cmdiam
eter floats and a tickler chain were affixed to the head and foot
ropes, respectively, in turn attached directly to the 0.61 x 0.33 m

steel and wooden otter doors. A 7 mbridl e connected. the doors to



a swivel at the end of the towing cable, and a 6.8 kg | ead bal
was attached near the swivel to help keep the net on the bottom
A standard warp forrmula of 4 times desired depth + 7.3 mwas used.

5) Each trammel net was 45.7 x 1.8 mwith 51 cmstretch mesh in the
two outer panels and 5 cmnesh in the | oosely hanging inner panel
Material was green knotted nylon. The lead line was 1.27 cmdi am
eter leadcore rope, and four floats were evenly spaced al ong the
pol ypropylene float line. The two nets were shackl ed together in
an L-shape, with one end tied to shore, a 7.3 kg anchor at the
right angle, and a snall Danforth anchor at the outer end.

Field sanpling took place during four cruises. The first cruise (Muy
21 - June 3, 1976) was on the R'V Commando, a 20.4 mfisheries research
vessel maintained by the College of Fisheries, University of Washington.
The Commando is equi pped with radar, |oran, and a Simrad EH2 echosounder
whi ch was used during trawing. The beach seine and midwater trawm were
the only types of gear available in the first cruise. The second cruise
(June 16 - June 30) was on the 12.8 m commercial purse seiner MV Dutch Grl,
al so equipped with radar and a Simrad echosounder. All gear types were used
during the second cruise except the mdwater trawl, which could not be set
fromthe seiner. Al five gear were enployed in the last two cruises (July
15 - August 7 and August 25 - Septenber 16) , again on the R'V Commando

Midwater traw hauls were usually ten mnutes in duration, and were
about 1.3 kmlong. In the first cruise the mdwater tram was fished al so
on the surface since the tow net was not available. Trawing transects and
stations were selected to represent all major norphol ogical features of the
bays (arns, bights, troughs, etc.). Additional sets were nmade in cruise 1
when t he echosounder indicated |arge or nunerous traces. Trawing depths
were in 9 or 18 mincrenents, and were decided largely in advance. A slight
modi fication toward proportional sanpling seemed warranted on the basis of
early catches and echosounding information, which indicated nore fish in the
deeper strata (within about 30 mfromthe bottomj. Al cruise 1 stations
except one were repeated and a few nmore were added in subsequent cruises.
The original trawl depths of cruise 1 were generally repeated in cruises 3
and %, although in both later cruises a few stations were sanpl ed randomy
W th respect to depth. Mdwater trawing was done in all daylight hours,
and four nighttinme sets were nade in Ugak Bay during the third cruise.

We townetted in cruises 2-4 by towing the net on the surface between
the large boat and an outboard skiff or a diesel-powered purse seine skiff.
At the end of a ten minute tow, covering about 0.74 km the entire net was
hoi sted on board the |arge boat for enptying. To allow valid conparison
of our results with past FRI tow net data fromthese bays, we duplicated
past nethods closely. This included using many of the transects and stations
of past projects, and sanpling at night in Ugak and Kai ugnak bays and in day
in Alitak Bay. In the fourth cruise (early Septenmber) a few experinenta
nighttine tows were nmade around Cape Hepburn in Alitak Bay as well.

The try net was towed fromthe Dutch Grl in cruise 2 and fromthe
di esel -powered seine skiff with help froma Mdel 8274 12-v Warn winch in



the last two cruises. Try net sites were selected in cruise 2 on the basis
of snooth and workable substrate, habitat type, and location in the bays.
Trawm depths of 4, 9, and 13 m were naintained by an echosounder or sounding
line. Tows were ten minutes |ong and covered about 0.46 km depending on the
force and direction of wind and current. Try net sanpling was diurnal

The tramrel nets and beach seine were set froma 4.6 mDelta Marine
fiberglass skiff. The tramrel nets were set off rocky bluffs and/or in kelp
beds, usually near beach seine and try net sites. The two tramel nets were
al ways set together, one attached to and perpendicular to shore, and the
other attached to the first but parallel to shore. Sets were 10, 5, and 2.5
hrs long in cruise 2, and alnost always 2.5 hrs long in subsequent cruises
since the shorter sets produced adequate sanples. Trammel net sets were
mostly diurnal. The beach seine was set by anchoring one end to shore and
laying the net out fromthe skiff to forma semicircle. As the arc was
closed, the seine was manually pulled to shore. Seine sites were selected
to represent as many intertidal habitats as feasible, and while many stations
were sanpled repeatedly during the summer, a few spot sets were nade in each
cruise to represent especially interesting habitats and to prevent the
systematic neglect of major intertidal community variations. Seine sites in-
cl uded weedy, soft-bottomed habitats near the heads of bays, and protected
and exposed sandy, gravel, and cobble beaches

Figures 2-5 show sanpling transects and stations for all gear types,
atthough not all stations shown were sanpled in each cruise. Table 1 pre-
sents the number of sets and standard hauls (defined in Methods of Analysis)
for each gear type in each bay and cruise

Processi ng Catches

Catches were sorted to the finest taxon feasible, usually to species.
Speci nens tentatively identified were saved for |ater |aboratory examni nation.

In nost cases we recorded the predonminant life history stage of each
species present in a haul. “Larvae” was recorded for fish thought not to
have fully metanorphosed fromthe postlarval stage. “Juvenile” signified
young of the year for gadids, gasterosteids, hexagranm ds, trichodontids,
Oncorhynchus gorbuscha, and 0. keta, smelts and inmmatures for U nerka
and O kisuteh, and especially small individuals for Salvelinus malma.
Pleuronectids under about 150 mmwere arbitrarily 'called “juvenile” since we
coul d not always distinguish young of the year and since 150 nmm was the size
above whi ch sexes were usual |y distinguishable. This length nmay not be at-
tained until the third year or so, depending on species. For nost other
species “juvenile was Trecorded for fish in the smallest one or two apparent
length classes. “Adult” was recorded for other specinens, and obviously our
use of the term does not necessarily connote sexual maturity.

Usual 'y the catches were entirely sorted and counted. Qur pelagic

sanpling and beach seining, however, frequently yielded |arge catches of
small fish, and in those cases a volunetric estimtion of “nunbers was made



Speci es represented in small nunbers were first separated and counted i
directly. Then a single random subsample was chosen to di splace exactly
200, 500, or 1000 m of water, depending on the size of the fish. Fish in
t he subsample were counted by species and usually retained for length

measur enent s. The volunme of the remaining catch was found by water dis-

pl acenent, and thereby catch in nunbers of each species could be estimted
proportionately. This technique was al so enpl oyed when fish were inextri-
cably mixed with large quantities of shrinp or jellyfish.

Wth few exceptions total |ength measurements (in nmm were recorded
for all fish or a subsample of fish fromevery haul. Wen subsampling we
attenpted to obtain nmeasurements fromthe full range of sizes present in
the catch, although we did not practice truly proportional subsampling.

Stomachs were taken from sel ected fish which had been injected with
10% formalin i mmedi ately after capture or from uninfected fish caught within
one hour to prevent excessive post-capture digestion. Stomachs were label-
led, tied to prevent |oss of contents, and after fixation they were trans-
ferred to 40% isopropyl alcohol. Small fish saved for food habits anal ysis
were preserved whole, after slitting the abdom nal cavity, and dissected
| ater.

Physi cal Measurements

Temperature and salinity were the principal physical variables measured.
Surface tenperatures (+ 0.1 C) were read froma protected | aboratory therno-
nmeter, an unprotected reversing thernoneter, and from a Beckman R55-3 in-
duction thernoneter/salinometer. Madwater tenperatures were taken by a
bat hyt her mograph in cruise 1, and by the Beckman salinometer in cruises 3
and 4. Nearshore salinity sanples were returned to Seattle after cruises
1-3 and were there analyzed with a UW-PNL el ectrode salinometer (+ 0.1 ppt).
The Beckman salinometer gave all neasurenents of pelagic salinities in
cruises 3 and 4.



LABORATORY METHODS

Laboratory work consisted of specimen identification and stomach
content analysis. Specinmens which were unidentified or tentatively
identified in the field were exanmined later in the |aboratory. W
used several published and unpublished keys and taxonom c descriptions,
and tried to identify each specimen to the species level. Qur iden-
tifications of juvenile and adult forns are very reliable, but larval
identification received no special effort and should be viewed
accordingly.

Stomach sanples were transferred from formalin to 40 percent
i sopropyl for storage before examination. The contents of each stonach
were exam ned separately to give as much detailed infornation as
possible. The fullness of the stomach and the percent digestion of
contents were first judged according to interval scales. Total wet
wei ght of contents (#.01 g) was taken, and then each prey category,
consisting of a taxon/life history stage combination, was counted
directly or estimted by subsampling, and wei ghed (%.001 g). The
extent of taxonomic identification varied, and was dependent on the
degree of digestion, the general taxon, and the life history stage
Most prey were identified to class, order, or suborder.
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METHODS OF ANALYSI S

W anal yzed catch data in ternms of catch per unit of effort (CPUE),
and data from each gear type were anal yzed separately to avoid nmaking fal -
| aci ous assunptions about relative efficiencies of the gear. To show dis-
tributional trends various regions within the bays were defined to corres-
pond to maj or ecological or hydrographic features such as head of the bay,
protected inlets, and exposed rocky shore (Fig. 2-5). Calculating nean
CPUE val ues for various regions |oses sone precision conpared to a station-
by-station analysis, but it suffices to show the najor distributiona
features and permits figures which are readily interpretable and unoccluded
by often enornous sarpling variability. Ugak Bay was divided into three
regions (inner, mddle, and outer) graduating fromthe protected, narrow
head of the bay to the open and nore exposed outer section. Kaiugnak Bay
was divided into two simlarly conceived regions (inner and outer). The
nearshore zone of Alitak Bay was divided into four regions for analysis:
1) Deadman, 2) eastside, representing the rocky exposed beaches of the east
side of the bay, 3) westside, consisting of the protected Mser and Kenpff
bays, and 4) Tannerhead, a shallowprofile, exposed sandy beach. The pelagic
zone of Alitak Bay was broken into five relevant regions: 1) Deadnan
2) Hepburn, of particular interest because of its typically |large concentra-
tions of juvenile pink salnmon, 3) westside, consisting of the several pro-
tected inlets, 4) nmddle, and 5) outer.

For each conbination of cruise, region, and gear type the total catch
of a species was divided by the appropriate nunber of standard hauls to ar-
rive at the CPUE values. For the midwater traw., tow net, and try net a
standard haul was defined as one ten ninute tow A single set conprised
one beach seine standard haul, and one 2.5-hr set of both trammel nets com
prised one standard trammel net haul. For the few |onger tramel sets, the
nunber of standard hauls was sinmply the nunber of multiples of 2.5, ignoring
any relation between set length and matchability.
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RESULTS AND DI SCUSSI ON

Di stribution and Abundance

Appendi x Table 1 provides a checklist of the 70 species caught in this
study and their relative abundances and where and when they were caught.
Appendi x Tables 2-52 summarize all catch data in terns of catch per unit of
effort (CPUE; nean nunber of fish/haul) of each species in the various
regions of the bays, and these tables are arranged by bay, gear type
(= habitat), and cruise. The salient results of this CPUE breakdown are
presented visually via maps (Figures 6-23) show ng geographical and tenpora
trends in relative CPUE of mmjor species. The lengths of the bars on the
maps reflect relative CPUE, and for each nmap the highest CPUE pictured is
given for standardization,

Each bay is discussed separately, and a fourth section sunmarizes im
portant results and conpares and contrasts findings fromthe three study
bays.

Ugak Bay

Surface: The surface waters of Ugak Bay contained, in order of decreasing
relative abundance, |arge nunbers of capelin (Mallotus villosus), Pacific
sandfi sh (Trichodon trichodon), Pacific sand |ance (Admmodytes hexapterus;
alnost only in cruise 1), and age-O pink sal mon {(Oncorhynchus gorbuscha).
Capelin were represented by all life history stages, although mature (i.e.,
sexual Iy dinmorphic) adults were rare and present only in the first two
cruises. Capelin were nobst abundant in the inner two-thirds of the bay,
especially in the mddle region and that part of the inner region east of
about 152°53" (Fig. 6A), The apparent decline of overall nean CPUE of cape-
lin from 591,5 fish/haul in cruise 3 to 55.9 fish/haul in cruise 4 (cf.
Appendi x Tables 3 and 4) cannot be explained by distributional changes, as
the midwater sanpling in cruise 4 showed that |arge nunbers of juvenile
capelin were still in the bay at that time. It possibly reflects a seasona
change of depth distribution, however.

Age- O sandfish were caught on the surface in very small nunbers in
cruises 1 and 2, but in great abundance |ater (Fig. 7A). This suggests
that there might be an influx of larval and/or juvenile sandfish into the
bay in early July, but we cannot disniss the possibility that increasing
susceptibility to capture conconmitant with growth was primarily responsible
for the suddenly large catches in later summer. Juvenile sandfish were nost
abundant in the outer region of Ugak Bay

The lack of townetting in cruise 1 hanmpers our study of epipelagic
resi dence by juvenile pink and chum (0. keta) salnon. However, the severa
surface hauls nade with the herring trawl indicated that sone juvenile pinks
were in the pelagic zone as early as late May (Appendix Table 5). Tow~
netting in cruise 2 (late June) produced greatest numbers of pinks in the
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mddle part of the bay (Fig. 8A), although the overall nean catch then was

only about 1.5 fish/haul. In late July juvenile pinks were still mainly in
the middle region of the bay, but the overall mean catch was near 13 fish/
haul. In the fourth cruise (late August) the mean CPUE dropped to 5.7 fish/

haul , which nay be explained by outmigration or by greater gear avoi dance
concomitant with larger size, or both. Fig. 8A shows that in cruise 4
catches of young pink salnon increased toward the nouth of the bay, offering
strong evidence that the fish were in the process of migrating out fromthe
bay. Surface catches of young chum sal non were neither |arge nor consis-
tent enough to permt simlar inferences about distributional changes with
time; the overall catch of age-O chum sal non was about 40% that of pinks,
and nost of that catch was from a single haul.

Ot her salmonid species found in the surface waters were, in order of
decreasing CPUE, coho salnon (O kisuteh), sockeye sal mon (0. nerka), and,
incidentally, Dolly Varden (Salvelinus malma). The coho and sockeye sal non
were caught in cruises 2-4, and had obviously snelted and entered narine
waters the imediately past spring.

The surface trawling in cruise 1 indicated a considerabl e abundance
of larval and juvenile sand lance (A. hezapterus) in the inner and middle
regi ons of the bay (Appendix Table 5). Interestingly, this species was
only incidental in surface catches in later cruises.

O her species caught regularly on the surface were postlarval and/or
juvenile yellow Irish Lord (Hemilepidotus jordani), age- O greenings
(Hexagrammos spp.), and age-O threespine stickl ebacks (Gasterosteus acul-
eatus ) . The juvenile greenling could not be identified to species in the
field, but subsequent |aboratory exam nation proved these to be white-
spotted greenling (H stelleri) and masked greenling (H. octogramus).
Gt her incidental but notable surface catches were nainly juveniles of
snake prickleback (Lumpenus sagitta), bl ack rockfish (Sebastes melanops),
Paci fic herring (Clupea harengus pallasi), wal | eye pollock (Theragra
chalcogramma), silverspotted sculpin (Blepsias cirrhosus), Soft sculpin
(Gilbertidia sigalutes), tubenose poacher (Pallasina barbata), and Bering
wol ffish (4narhichas orientalis).

Midwater zone: Capelin and, in the last two cruises, sandfish were by far
t he nost abundant species throughout the water colum of Ugak Bay (Appendi x
Tables 6-8). As in the surface stratum capelin were consistently nost
abundant in the inner and niddle regions (Fig. 10A). Analyzing the diurnal
catches by depth showed capelin to be present in all depth strata (incre-
mented 9-20 m 21-60 m 61-100 n), with density generally increasing toward
the bottom (Table 2A).

The midwater trawl first encountered juvenile sandfish in the third
cruise (late July), although their earlier presence in the bay was verified
by surface trawing. Sandfish occurred throughout the bay, but an exceptional -
ly large catch was made in five hauls in the outer region in |ate August
(Fig. 11A). Like the capelin, sandfish were distributed all through the
wat er colum but with highest densities in the deepest (61-100 m) stratum
(Tabl e 2A).
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Larval, juvenile, and small adult sand |lance occurred in the meso-
pel agic zone as well as on the surface in cruise 1, but subseguent midwater
sampling yielded only incidental nunbers (Fig. 12A). Sand lance were found
principally in the inner two-thirds of the bay.

Gt her mdwater species were also represented alnost only by juvenile
forms. Mdwater salmonid catches were negligible, and considering that
19.5 standard midwater traw hauls were made in the 9-20 m stratum over
the summer, the data verify that juvenile salnon are surface dwellers.
Larvae and juveniles of the yellow Irish Lord conprised the nost abundant
m dwat er cottid form followed in order of decreasing abundance by Triglops
sp. (probably T. pingeli), B. cirrhosus, B. bilobus, and G sigalutes.

O her incidental catches were larval and/or juvenile bathynmasterids, wall-
eye pollock, and snake pricklebacks.

The four nighttine mdwater traw hauls in the third cruise yielded
capelin and sandfish but also juvenile and adult flathead sole (Hippoglos-
sotdes elassodon), rock sol e (Lepidopsetta bilineata), snake prickleback,
and adult ribbed sculpin (T. pingeli). |n one night tow near Eagle Harbor
t he echosounder indicated a |arge aggregation over twenty neters deep and
at least as long as the tow (1.3 kn); the catch was alnobst entirely juvenile
capelin. Daytine echosounding traces were invariably small and patchy, and
usual 'y turned out to be aggregations of invertebrates, principally Euphausi-
acea and Hyperiidea

Near shore zone: In terns of CPUE alone, the sand |ance was by far the nost
abundant species in the intertidal zone. Sand |ance were distributed

t hroughout the bay, with highest densities apparently in the nmiddle region
(Fig. 13A). In each cruise alnost the entire catch cane froma very few
haul s, substantiating that sand | ance occur in dense schools or aggregations.
They occurred nost often over black sand and small gravel substrate, and in
all tide stages.

Juvenile pink and chum sal mon were al so dominant intertidal species in
the early part of the season (Appendix Tables 9-12). In late My they were
mostly near the mouths of streans, although since we could not seine along
the precipitous shoreline between bights and najor streanms, we cannot say
how dispersed along the shore the young sal non may have been. The |argest
juvenile pink salmon catches in |late May were fromthe head of the bay (in-
cluding H dden Basin), Saltery Cove, Eagle Harbor, and from Pasagshak Bay.

As found for sand |lance, young salnmon were distributed along the shore in
dense schools. Pink and chum sal non were usually found school ed toget her
(at least they were frequently caught in the sane hauls), and pinks generally
out nunbered chums severalfold at least. Juvenile salnon catches generally
declined through the summer, although one beach seine site in the northwest
corner of Eagle Harbor was found to have a consistently |arge concentration
of salnon fingerlings (Fig. 2 and 14A). In cruises 2 and 3 a large catch of
both species was nmade at that site, and the third cruise catch of 10,000

was probably greatly underesti mated. (The entire catch was rel eased).

Adult pink and to | ess extent chum sal mon were encountered only in late July
near the nouths of ngjor streans.
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O her salmonid species occurring in the intertidal zone included sub-
adult and adult Dolly Varden, a few sockeye and coho snelts, and small
nunbers of coho fry (Appendix Tables 9-12). W suspect that the coho fry
were sonmehow di spl aced fromtheir usually lotic habitat. Dolly Varden
were caught nostly in aggregations near the nouths of streans, especially
along the south shore of the inner region and i n Pasagshak Bay (Fig. 16A).

Wiile the intertidal catches of juvenile salnon declined greatly by
late July (except for the Eagle Harbor concentration just nentioned),
juvenil e greenling (H. octogrammus and H. stelleri nostly, and apparently
fewer H. lagocephalus) were noving inshore where they netanorphosed from
pelagic to littoral residents. This was first noticed in nmid-June, but
especially in late July greenling were caught in all stages of transition
from the pelagic norph {countershaded, forked caudal fins) to the littora
mor ph (square caudal fins and typical adult nmarkings and col oration).
Greenling catches, consisting mainly of juveniles, increased throughout the
sumer (mean CPUE values were 0.3, 0.4, 3.9, and 4.6 fish/haul in cruises
1-4, respectively), and all three species were found nmostly over small rock
substrate covered with Fucus and/or Ulva.

Juvenil e great sculpin (Myoxocephalus polyacanthocephalus) conpri sed
the dominant intertidal cottid species, and they were npbst abundant in the
inner region of the bay (Fig. 1784). In the first cruise many of these were
around 20 mmtotal length and were surely young of the year. Silverspotted
sculpin (B. cirrhosus), staghorn sculpin (Leptocottus armatus), padded
sculpin (4rtedius fenestralis), Gymnocanthus spp. (G galeatus and G pis-
tilliger were several times identified, but specinmens were recorded only to
genus), and yellow Irish Lord were common in beach seine catches. O ich-
thyological interest, two specinens of Porocottus quadrifilis were caught in
the same haul, one fish being ochre and the other bright green

QO her intertidal catches included surf smelt (Hypomesus pretiosus),
found only in Pasagshak Bay, |argely young-of-the-year and juvenile pleurc-
nectids (nostly rock sole, L. bilineata, but also starry flounder, Platich-
thys stellatus and sand sol e, Psettichthys melanostictus), crescent gunnel
(Pholis laeta), tubenose poacher (P. barbata ), capelin (alnost all of
the adults were caught in late May), snake prickleback, herring larvae in
| ate August, and threespine sticklebacks.

Subtidal catches were domi nated by yellowfin sol e (Iimanda aspera),
rock sole (L. bilineata), and snake prickleback (L. sagitta) in the try
net, and by adult greenings (Hexagrammos spp. ) , rock sole, adult sturgeon
poachers (4gonus acipenserinus), and adult herring in the tranmel nets
The principal try net catches of snake prickleback were in Saltery Cove and
especially in Pasagshak Bay (Fig. 18A). Yellowfin sole were traw ed nuinly
inthe inner two-thirds of the bay, while rock sole catches generally increas-
ed toward the nmouth of the bay (cf. Figs. 19A and 20A). Table 3 shows a
consi stent tendency for highest rock sole catches in the shallower water and
hi ghest yellowfin sole catches in the deeper littoral zone.
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Despite the constant problem of kelp clogging the opening of the try
net, nearshore traw ing produced the greatest species richness of all gear
types enployed (Appendix Tables 13-15). Oher notable try net catches
were butter sole (Isopetta isolepis, al nost only from Pasagshak Bay), juven-
ile and small adult greenings, juvenile halibut (Hippoglossus stenolepis),
and several species never seen in beach seine catches, including ribbed
sculpin (T. pingeli), plain sculpin (Myoxocephalus jaok}, A aska plaice
(Pseudopleuronectes quadrituberculatus), A askan ronquil (Bathymaster
caeruleofasciatus ), Bering poacher (Occella dodecaedron), and Al eutian
alligatorfish (Aspidophoroides bartoni).

The trammel nets produced especially large catches of masked greenling
(H. octogrammus), rock greenling (H. ZIagocephalus), and whitespotted green-
ling (H. stelleri), in order of decreasing relative CPUE. These species
were distributed throughout the bay, and all three species were caught in
nost sets, suggesting a considerable overlap of habitat (Fig. 21A 22A,
and 23A). \ereas yellowfin sole were nore abundant than rock sole in try
net catches, the reverse was true for trammel net catches (Appendi x Tabl es
16-18) . Interestingly, large adult herring were caught by the trammel nets
t hroughout the summer, and alnost the entire catch came from the Pasagshak
Bay site. Uncommon but noteworthy species in tramel net sets were red
Irish Lord (#. hemilepidotus), kelp greenling (Hexagrammos decagrammus;
only in the last cruise), and antlered sculpin (Enophrys diceraus).

Kaiugnak Bay

Surface: The capelin was by far the nost abundant species in the epipelagic
zone of Kaiugnak Bay, followed by sand | ance, sandfish, and in incidental
nunbers by age-O Hexagrammos spp., pink salnon, and others (Appendix Tables
19-22). Sand lance of all life history stages were caught nmainly in late
May (in the surface traw) , and in small nunbers in late June. Capelin were
caught all through the bay in all cruises, although catches in early Septem-
ber were very small (Fig. 6B). Sandfish were caught only in the last two
cruises (Fig. 7B). Interestingly, juvenile pink salnmn were relatively un-
common in Kaiugnak Bay; only 11 fish were caught during the entire summer.

QG her surface catches included sockeye salnmon snelts (undoubtedly inmmgrants
from anot her estuary system since there is no lacustrine habitat in the
drainage i medi ately around Kai ugnak Bay), tadpol e sculpins (Psychrolutes
paradoxus), juvenile prowfish (Zaprora silenus), threespine sticklebacks,

and juvenile rock and flathead sole.

M dwater zone: In late May sand |ance conprised the dom nant mesopelagic
species, albeit in snmall nunbers (Fig. 12B, Appendix Tables 23-25). In
subsequent crui ses, however, capelin and sandfish were the only common mid-
wat er species. Capelin and sandfish were distributed throughout the bay,
and sandfish were especially abundant in the outer bay in early Septenber
(Fig. 10B and 11B). Both capelin and sandfish tended to be nost abundant

in the deeper strata, although because each depth stratumis represented by
only one or two hauls, Table 2B also shows a considerable catch variability.
Besi des capelin, sand |ance, and sandfish, only larval and/or juvenile
yellow Irish Lord, snake prickleback, walleye pollock, prowfish, bi gnouth
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sculpin (Hemitripterus bolini), and unidentified postlarval bathymasterids
were found in the mdwater habitat (Appendi x Tabl es 23-25).

Incidental catches of crustacea were generally higher in Kaiugnak Bay
than in Ugak Bay. Large zooplankters retained in the mdwater traw and
tow net were Euphausiacea, Hyperiidea, decapod zoea, at times |arge quan-
tities of small shrinp (Pandalus borealis and/or P. hypsinotus), and many
hydrozoan medusae and scyphozoans.

Nearshore zone: Sand | ance overwhel mingly dominated intertidal catches al
through the summer, and were especially abundant in the inner region of the
bay over small gravel and sand substrate (Fig. 13B}. As before the huge
variability of sand |lance catches reflected a highly clustered distribution
Juvenil e pink salnon were next in abundance, and were caught chiefly on the
exposed side of the spit enclosing the |agoon at the head of Kiavak Bay
(Fig. 3 and 14B). Catches of juvenile salmonids declined sharply by late
July, and none were caught in early Septenber (Fig. 14B and 15B). Adult
pink and in | ess abundance chum sal mon were caught in late July in aggrega-
tions near a small stream feeding the head of the bay and near the Kiavak
lagoon. A large nunmber of juvenile sandfish occurred in beach seine catches,
al though nost of these were froma single set in noderate surf on the north
shore of the outer region (Fig. 3). Juvenile great sculpin conprised the
bul k of intertidal cottid catches, and were npst abundant in the nore pro-
tected inner region of the bay (Fig. 17B). Juvenile greenling catches in-
creased over the summer, and as in Ugak Bay masked greenling were npbst abun-
dant followed by whitespotted and rock greenling (Appendix Tables 26-29).
There were especially many juvenile greenling in the Kiavak |agoon, where
the substrate was small rocks heavily covered with Fucus. Sexually dinorphic
capelin were seined only in late May at a sandy beach at the head of the
bay. OQher beach seine catches were young-of-the-year threespine stickle-
backs, silverspotted sculpin, tubenose poacher (P. barbata), crescent gunne
?f.lﬁfta), a few Dol ly Varden, and mainly juvenile rock sole and starry
ounder

The try net was used at three sites in Kaiugnak Bay, and only at the
Kiavak site (Fig. 3) was sanpling generally uninpeded by kel p clogging the
net. The snake prickleback (L. sagitta) was the domi nant species in try
net catches, although only in cruises 2 and 3 and only in the outer region
of the bay (Fig. 18B). Pleuronectids were next in abundance, and rock sole
were consistently nore abundant than yellowfin sol e (Appendi x Tables 30-32).
The yellowfin sole was nmore evenly distributed through the bay than was the
rock sole, which was caught alnpst only in the outer region (Fig. 19B and
20B) . Analyzing try net catches by depth failed to indicate any consistent
trends in depth utilization by rock sole and yellowfin sole as were found
in Ugak Bay, although the considerably smaller catches of both species in
Kai ugnak Bay may pertain to this result. Pleuronectids encountered incid-
entally were sand sole (P. melanostictus), Pacific halibut (H sternolepis),
butter sole (I. <sopsetta), and flathead sole (H elassodon). The greenings
were second to pleurcnectids in relative abundance, and the masked greenling
was consistently the dom nant hexagrammi d.  Greenling catches increased
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t hroughout the summer, reflecting recruitment of juveniles to the nearshore
zone. A total of ten cottid species were caught by the try net, including
Gymnocenthus spp., Triglops sp., red and yellow Irish Lord (H &emilepidotus
and H jordani), silverspotted sculpin, three species of Myoxocephalus, and
interesting froma zoogeographical perspective, the manacl ed sculpin (Syn-
chirus gill7). Oher incidental try net catches were tubenose and sturgeon
poachers, penpoint gunnel (4dpodichthys flavidus), tubesnout (dulorhynchus

f lavidus ), and Arctic shanny (Stichaeus punctatus ).

Rocky subtidal (i.e., trammel net) catches were nostly of adult masked,
rock, and whitespotted greenling (Appendix Tables 33-35). Al three species
wer e abundant throughout the bay (Fig. 218, 22B, and 23B). The rock sole
was the only pleurcnectid caught by the trammel nets in Kaiugnhak Bay.

O her noteworthy catches were adult black rockfish (S. melanops; only in the
outer region), kelp greenling (again, only in the last cruise), great sculpin,
and Al aska ronquil (B. caeruleofasciatus).

Alitak Bay

Surface: In terns of nunbers alone, the capelin was by far the nost abun-
dant species in the epipelagic zone, although essentially all of these were
| arvae and small juveniles caught in a few hauls in the Hepburn region in
m d- Sept enber (Appendi x Tables 36-39). Interestingly, the larvae were
caught in three diurnal hauls, and all of the juveniles were caught in a
few nighttine hauls. Only one capelin was caught on the surface in other
crui ses, a marked contrast fromthe night catches from other bays.

Juvenile pink salmon were the nost consistently abundant epipelagic
residents, and were especially abundant in the | ower Deadman region and in
the Hepburn region (Fig. 8B). The diurnal pink salmon catches in Alitak
were notably nore variable than the nocturnal catches in Ugak Bay, evinced
by several instances when catches of from several hundred to over a thous-
and fingerlings were preceeded or followed imediately by one to severa
empty hauls. The mi d-Septenber catches were drastically reduced relative
to earlier levels (Appendix Table 38, Fig. 8B), nmaking us wonder whether
the negligible catches reflected outmigration or to some extent perhaps
diurnal aversion of surface waters by the larger juveniles. Six nocturna
tow net hauls were made in the | ower Deadman and Hepburn regions, and the
total catch of only three juvenile pinks suggested that the fish were
either staying below the surface throughout the diel period or had nostly
left the bay, or perhaps both

Juvenil e greenings were encountered nore in Alitak Bay than in the
ot her bays, and especially large catches were made in the outer region in
late June (Fig. 9).

Al other surface catches were incidental. Larval sand lance and
bathymasterids were caught in late June, and other catches included a few
juvenile chum sockeye and coho salmon snelts, Dolly Varden, juvenile and
adult threespine sticklebacks, yellow Irish Lords, black rockfish, juvenile
tiger rockfish (Sebastes nigrocinctus) and lingcod (Ophiodon el ongates).
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M dwat er zone: The capelin was substantially nore abundant than any ot her
species in the mesopelagic habitat (Appendix Tables 40-42). Capelin were
all through the bay, but the |argest catches were fromthe inner two-thirds
of the bay (Fig. 10C). The largest catches were generally fromthe sets
nearest to the bottom, although this result is occluded in Table 2C since
the bottom contour of Alitak Bay is very irregular and the table is incre-
nmented by depth and not by distance fromthe bottom

The juvenil e sandfish popul ation of Alitak Bay is apparently small,
as none were caught on the surface and only in the outer region in cruise
4 were any appreci abl e nunbers caught by the midwater trawl (Fig. 11C).

O her common mi dwat er species were slender eelblenny (Lumpenus medius),
represented by larvae and small juveniles in md-Septenber, adult herring,
sand |lance (early in the sumrer), and, interestingly, Al aska eelpout (Both-
rocara pusillum) which were found only in the deepest strata of the Dead-
man region (Table 2C). Seventy four juvenile pink sal non were caught in an
18 mset in the outer region in cruise 3, but it is distinctly possible
that they entered the trawl fromthe surface at the start or end of the tow
Gt her midwater catches were a few juvenile greenling, adult and juvenile
cottids, prowfish, and snooth lumpsucker (Aptocyclus ventricosus).

Nearshore zone: As in the other bays, the sand | ance was the nunerically
dom nant species in the intertidal zone of Alitak Bay (Appendi x Tabl es
43-46); about 75% of the total «atch cane froma single haul on a sandy
beach near Shag Bluff (about 56°56"' N, 153°53' W in md-Septenber (Fig.
13¢) .

Juvenile pink and chum sal non were abundant in late May at the head
of Deadman Bay. Al though chum sal non appear to have been nore abundant
than pinks, alnost the entire catch of young chum canme froma single haul
Juvenile pink catches were never as great as in the other bays (cf. Fig.
14AC) .

Ot her salmonid catches included Dolly Varden, again found nostly in ag-
gregations near streams throughout the bay (Fig. 16B), recent snelts of
sockeye and coho sal non, and adult pink salnon in the last two cruises.

Met anor phosi ng juvenile greenling were first seined in late June, and
were quite abundant in the last two cruises (Appendix Tables 43-46). Pre-
dictably, the juvenile greenling were caught nostly over small rock and
cobbl e substrate with profuse growths of algae. As in the other bays
juvenile masked and whitespotted greenling were nuch nore nunerous than
juvenile rock greenling.

The dominant intertidal cottid was the great sculpin, represented
nostly by young of the year and other juveniles in the nore protected Dead-
man and westside regions (Fig. 17C).

OGther intertidal catches were incidental, and were sinilar to those
from Ugak and Kai ugnak Bays (Appendix Tables 43-46). Several nighttine
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seine sets at the head of Deadman Bay are noteworthy, as |large juvenile *
(probably age 1) Pacific cod (Gadus macrocephalus} and pollock, and adult
herring were caught, indicating nocturnal use of the imediately nearshore
zone by these forns.

The try net sampling in Alitak Bay was greatly hanmpered by especially
large growths of kelp in the few areas suitable for nearshore trawing.
Unfortunately, no workable try net sites were found in the Deadman region

The sand | ance was the nost abundant species caught by the try net in
numbers al one, but the entire catch cane froma single haul near Shag
Bluff. 1Interestingly , that haul was offshore from and nearly simultaneous
with the beach seine haul that yielded over 20,000 sand |ance, suggesting
that the aggregation was quite large

The npst consistently abundant subtidal forms were rock sole and juv-
enile and small adult greenings (Appendix Tables 47-49). Pleuronectid
catches were always highest in the western half of the bay, and particularly
at the Tannerhead site for rock sole (Fig. 20C), sand sole, and juvenile
halibut. The catches of yellowfin sole were noticeably depressed, but were
al so predonminantly fromthe western part of the bay (Fig. 18C).

Appendi x Tabl es 47-49 show again a consistent increase of greenling
catches over the summer, attributable to the change frompelagic to littora
residence by juveniles. The nasked greenling was again the nmost abundant
hexagramnid.

The remaining try net catches were simlar to the incidental catches
from the other bays; Gymnocanthus spp., the great sculpin, shorthorn sculpin
(M. scorpius), red and yellow Irish Lord, and Blepsias spp. were the prin-
ci pal cottid species, and the crescent gunnel, snake prickleback, and Arctic
shanny (S. punctatus) conprised the blenniocid fishes.

Tramrel nets set over rocky substrate produced |arge numbers of nmasked,
whitespotted and rock greenings, in order of decreasing CPUE (Appendix
Tabl es 50-52). Masked greenling were distributed all through the bay (Fig.
22C),. but the rock and whitespotted greenings seemed to be nore stratified
Rock greenling were caught alnmst only in the eastside region (Fig. 21C),
while whitespotted greenling were chiefly in the westside and particularly
Deadman regions (Fig. 23C). |In retrospect, the sane trend for whitespotted
greenling i S seen in beach seine and try net catches (Appendi x Tabl es 45-49).

O her trammel net catches included the usually small nunbers of |arge
juvenile cod and Myoxocephalus spp., but also in the fourth cruise the Atka
macker el (Pleurogrammus monopterygius) and decorated warbonnet (Chirolophis
polyactocepha 224s). Five adult sockeye sal mon were caught in the tramrel
net set in late June near the entrance to dga Narrows (Fig. 5).
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Summary, and Conparison of Bays

The principal pelagic fish fauna in all bays was: capelin, sandfish,
juvenile pink salnon, and predom nantly |arvae and juveniles of sand |ance,
herring, stichaeids, bathymasterids, cottids, and scorpaenids.

Larval, juvenile, and adult sand | ance were abundant in the pelagic
zone of all bays in the early part of the summer, but catches declined to
only incidental occurrences in the last three cruises (late June to Septem
ber). This probably reflects a general shift to benthic and/or littora
habitats in mdsumrer, but some outward novenent nay occur as well. Bottom
trawming by the Al aska Department of Fish and Game (ADF&G; OCS R.U. #486)
produced al nbst no sand lance in Ugak and Alitak bays (Kaiugnak Bay was not
sanmpl ed), suggesting that the population occupies nainly littoral habitats
in later summer. However, the fish nay have been unsusceptible to capture
by the 400 nesh Eastern otter traw used in that survey. Barraclough,

Robi nson and Fulton (1968) also found an early-summer decrease in pelagic
larval sand |ance catches in their tow net sanpling of Saanich Inlet near
Vancouver |sland.

The capelin was the principal pelagic species in all bays, and was
represented overwhelmngly by larval and (suspected) yearling fish. Very
few sexual |y dinorphic fish were caught in the pelagic zone, especially in
the later cruises. There is strong albeit indirect evidence for diel ver-
tical novenents of capelin. Large numbers were caught on the surface in
nocturnal townetting in Ugak and Kaiugnak bays, while essentially none
were caught in diurnal townetting in Alitak Bay (except for larvae in the
| ast cruise only). The midwater traw, however , proved that capelin were
abundant in Alitak Bay. Further, the only surface catches of juvenile
capelin in Alitak Bay were fromthe few nighttine sets around Cape Hepburn
The nmarkedly |ow surface catches of capelin in the last cruise in Ugak and
Kai ugnak bays suggest a seasonal change in depth utilization by capelin,
since they were still very abundant in the mdwater strata (cf. Fig. 6A
and B).

A few postlarval and small juvenile sandfish were caught in [ate My
and June, but by the latter half of the summer they conprised the second
nost abundant pel agi c species in the study area. Interestingly, Alitak Bay
seemed to have a smaller population of juvenile sandfish than the other
bays, and the overall abundance sharply declined toward the southern half
of the island (cf. Fig. 11A-C). The largest catches occurred in the nouths
of the bays in the last cruise, which suggests concentration in the outer
regi ons concomtant with novenent out of the nursery bays. The bottom trawl-
ing by ADFE&G yielded few sandfish in Ugak and Kaiugnak bays in June, but
[ arger nunbers in late sumer (James Blackburn, unpublished ins.; persona
communi cation ). Al so, the mean weight of sandfish decreased from 77 gm and
132 gmin June and July, respectively, to 9.5 gmin August, suggesting that
juveniles were noving from pelagic to benthic habitats. There were also
many nore sandfish in Ugak Bay than in Alitak Bay in that study. Diel ver-
tical migrations of juvenile sandfish are hinted by | arge catches in noc-
turnal townetting and null catches in diurnal surface sanpling, but the
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Alitak Bay popul ation was so small that the null diurnal catches could be
explained by sanpling variability alone.

Juvenil e pink sal non were abundant in surface waters in day and night
in late June and early August, but were obviously noving out of the bays
in late August to md-Septenber. The surface trawl in cruise 1 indicated
at least a fewjuveniles in the pelagic zone of the bays as early as late
May, The largest catches of juvenile salmn were fromthe mddle region of
Ugak Bay and fromthe | ower Deadnman and Hepburn regions of Alitak Bay in
late June and late July. By md-Septenmber Ugak Bay catches were highest
in the outer region, suggesting ongoing outmigration, and Alitak Bay catches
were negligible in day and night, suggesting that the fish had largely |eft
the bay by that time. However, several unmeasured factors nust be consider-
ed in interpreting our catch data, including:

1) the fish caught in outer Ugak Bay may have included sone outmigrants
from ot her bays

2) the negligible catches in Alitak Bay nay be partly due to a pre-
sunmed | ow probability of intersecting diurnal schools in the ex-
pansi ve outer regions of the bay,

3) larger juveniles may prefer subsurface waters {i.e., below the
footrope of the tow net) or otherwi se easily avoid the gear in
dayti me.

There was evidence for nmore catch variability in our diurnal sanpling than
in nocturnal sanpling, but we cannot separate differences due to bays
Tyler (1972) discusses diel effects on catch variability in nore detail

FRI has townetted several bavs on Kodiak |sland annually since 1963
to provide a forecast of pink salmon runs to the island. Sampling usually
took place from late June to early August. |n every year but 1975, the
Hepburn/ Portage Bay and | ower Deadman regions of Alitak Bay have hosted
large concentrations of juvenile pink salnon, evinced by catches of from
several hundred to several thousand per 10 minute haul (Richard Tyler

Bob Donnelly, unpublished data). Much smaller numbers have been found in
the w=stside bays, and catches of only a few fish have regularly occurred
in the outer region of the bay. |In 1975, interestingly, the Hepburn area

yiel ded only noderate catches yet the westside bays provided catches up

to 15,000 fish per haul. One haul in Mser Bay yiel ded about 30,000 fish.
Whil e the Hepburn and | ower Deadnman regicns of Alitak Bay usual ly have con-
centrations of juvenile pink salnmon (and chum sal non, albeit in much |ess
abundance), the 1975 results show that the distribution pattern is subject
to considerable variation. The distribution pattern for Ugak Bay has his-
torically been very simlar to that found in the present survey.

Juvenil e masked and whitespotted greenling were present in the epi-
pel agi ¢ zone of all bays in early sunmer, although |arge catches occurred

only in Alitak Bay in late June. pe|agic greenling catches fell to incidenta
numbers by late July and to negligible levels in ‘the last cruise as the fish

gradual |y took up residence in littoral habitats
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Many nore species were encountered in the nearshore than in the pela-
gic zone. Juvenile sand lance and sal non were the nost abundant inter-
tidal fishes, and since they school they likely have clustered al beit pro-
bably shifting distributions. Greenings, pleuronectids, cottids, and to
a | esser degree Dolly Varden, herring, and blennioids conprised the bul k of
the renmining nearshore comunity.

Al though sand lance were found chiefly in the inner regions of Ugak
and Kai ugn’ ak Bays, the enornmous sanpling variability associated with the
species precludes a firm statenent about their distribution within the bays.
In all cases, however, they were seined over sand or small gravel substrate
and probably any such beach in the study area is likely to host sand |ance.
We cannot infer fromour catches a seasonal. peak of abundance, again be-
cause of the large sanpling variability. Nevertheless, because the pelagic
catches of juveniles and adults declined sharply by late June, there is in-
direct evidence for an increase in the littoral sand |ance population in
early summer.

Juvenile pink and chum sal non were abundant in the littoral zone of
all bays in late May and late June, but had alnost entirely nmoved into
pelagic areas by late July. An exception was the enornous intertida
catch of juvenile pinks and chum fromthe northwest corner of Eagle Harbor
Ugak Bay, in early August. It nay be that this aggregation was a | arge
di urnal school of typically pelagic fish that either at randomor in some
directed fashion ranged inshore

Adult salrmon were first encountered nearshore in late June when five
sockeye and one chum were caught in the tramrel nets near the entrance
to Oga Narrows (Fig. 5). The main adult catches were largely of pink
salmon near the nouths of streams in late July.

Because our gear types and discontinuous sanpling program provided
l[ittle information on the adult salnmon runs to the bays, supplenmentary in-
formation was gleaned from the literature. Catch and escapenment data com
piled by FRI and ADF&G provide indirect but useful indications of tining
and size of runs to various bays and even to particular river systems within
the bays. The pink salnon is the principal salmonid species on Kodiak Is-
land; *catches of pinks make up an average of 84% of the total salmon catch
fromKodiak in odd years and 86% in even years (Stern, unpublished ins.).
Stern shows the average timng of pink runs to Kodiak as the third week of
June to the first week of Septenber, with a peak in late July/early August.
In sone years and near sone river systens the peak catches may be in the
second week of August (Manthey, Malloy, and McGuire, 1975; Bevan, Lechner,
and Eaton, 1973). The nmain Kodi ak sockeye salnmon runs are to Karluk and
Red rivers, but a few streans in Oga Bay (connected to Alitak Bay) also
support commercially inportant runs. Smaller nunbers of sockeye return to
Ugak Bay, particularly to the Pasagshak River. Sockeye salnon return to
the estuaries considerably earlier than the pink salnon. Snall nunbers of
sockeye are in the rivers as early as late My (Gwartney, 1969), but the
runs to the O ga Bay rivers usually begin in early June (Eaton, 1968; Bevan,
Pedersen, and Mant hey, 1975; Russell, 1972). Peak sockeye catches fromthe
bays occur in the third week of June (Stern, unpublished ins.).
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Figure 24 shows the major spawning streans in the study area by species,
as identified in this study and as mapped by Atkinson, Rose, and Duncan
(1967).

Dol Iy Varden were common in all bays and throughout the field season,
usual ly in aggregations near the nouths of streans. A few individuals were
caught by the tow net in Ugak and Alitak bays.

The greenings (H. octogrammus, H. stelleri, and H. Zagocephalus) were
the nost consistently occurring species in the nearshore zone. Yearling and
suspected age-2 greenings were caught in the intertidal and subtidal zones
by the beach seine and try net, and alnost all of the larger adults were
caught by the trammel nets. A nore detailed | ength frequency analysis is
presented later, but the nean lengths of fish caught by beach seine, try net,
and trammel net, respectively, were 125.4, 144.3, and 205.2 mmfor h'. octo-
grammys (n = 479,241 and 392), and 93.5, 135.5, and 248.5 mmfor H stelleri
(n = 413,151 and is4). An a priori orthogonal conparison of |engths from
beach seine and try net versus trammel net sanples was highly significant for
both species (for H cetogrammus t = -25.97, p < .001 and for H stelleri
t = -35.24, p < .001; data pool ed over all bays and cruises), although in
both cases the variances were heterogeneous. W cannot concl ude whet her these
size differences are prinmarily due to a considerable degree of habitat separa-
tion between nmature and younger greenling, or whether differential avoi dance
of active and passive gear by large and small fish had the dom nant effect on
catch data. W suspect that mature adults occupy a nore strictly rocky, veg-
etated ::bitat and that younger age groups range nore frequently into inter-
tidal snmoot h, sandy subtidal areas, but that our data perhaps exaggerated
the tr: because of respective catchabilities of the gear. Spawning by
masked 1 rock greenings was first observed in late June, indicated by ripe .
and ruw ing eggs and male breeding coloration. By the third cruise nmany
whitespotted greenling were in spawning condition, and by mid-Septenmber fe-
mal e masked and rock greenling were spent and mal e breeding colors were fad-
ing. Wiitespotted greenling were still in spawning condition during the
last cruise. Interestingly, very few juvenile rock greenling were caught in
pel agi ¢ or nearshore habitats, yet the adult popul ation was commensurate with
those of masked and whitespotted greenling. Only a few adult kelp greenling
(H  decagrommus) were caught, and only in outer Kaiugnak and Ugak bays in
the last cruise. This may be a reasonable result of sanpling variability
given a small population of the species in the study area, but the results
suggest a |arger popul ation outside the nmouths of the bays (perhaps in the
| arge kel p beds just offshore or along the rocky outer coast) which fringes
just inside the bays in later sumer.

The dom nant pleuronectids in the nearshore zone were mainly juveniles
of the yellowfin sole and the rock sole. Catches of both species were high-
est in Ugak Bay, where yellowfin sole occurred nmostly in the inner bay and
rock sole catches increased toward the nouth of the bay. For both species
the catches were highest in |ater sumer, reflecting the influx of young of
the year to the nearshore habitats. Surprisingly, no postlarvae were. iden-
tified in the entire study, but the snallest zage-0 fish caught in August
and m d-Septenber had apparently just conpleted netanorphosis. Very few
flathead sole were caught in the nearshore zone. Apreg's benthic survey,
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in contrast, showed the flathead sole to be the second nost abundant flat-
fish in the deeper parts of the bays. Young halibut were caught sporad-
ically in all bays, but a concentration of age-O halibut was found in mid-
September on the sandy habitat at Tanner Head in Alitak Bay. Consistent
with this result, the shallow banks just outside Alitak Bay and near the
Trinity Islands off south Kodiak |Island have been found by the Internationa
Pacific Halibut Conmission (IPHC, 1964; Best, 1974) to host |arge nunbers of
juvenile halibut. Butter sole were caught nainly in Pasagshak Bay within
Ugak Bay, and in small nunmbers in outer Kaiugnak Bay. Starry flounder and
sand sole were also conmon nearshore.

The great sculpin was the nmpbst abundant nearshore cottid, and was al so
frequent in the benthic sanples of ADF&G. Catches were highest in the early
sumer when young of the year were present in the nore protected regions of
the bays. Large adults were rare in the intertidal zone relative to the
subtidal areas. Congeners were the shorthorn sculpin and plain sculpin,
the latter caught only in the subtidal zone.

Ot her nearshore species were already nentioned in earlier sections,
and are listed in the Appendix Tables. In several cases our incidental
catches constituted geographic range extensions. For information on geo-
graphic distributions we have relied heavily on Andriyashev (1954), Hart
(1973), Wilimovsky (1954, 1958), Quast and Hall (1972), and various unpub-
lished literature. Wth these range extensions goes the caveat that we nay
heve missed published records docunenting some or all of these species in
t he Kodiak area

1) Tube-snout, Aulorhynchus flavidus. This species was reported by
Quast and Hall (1972) to range from Baja California to southeast
Al aska, and was previously reported in Kodiak waters by Tyler
(unpubl i shed).

2) Plain sculpin, Myoxocephalus jaok. The last range extension that
we know was eastward, to Cold Bay, Al aska (Quast and Hall, 1972).

3) Manacl ed sculpin, Synchirus gilli. The last northward range ex-
tension was to Sitka, Alaska, reported by MIler and Erdman (1948).

4)  Porocottus quadrifilis. Andriyashev (1954) mentioned that this
species is restricted to the Bering Strait. Qur specinmens may be
P. bradfordi which has been recorded on Kodiak Island (Rutter,
1898).

5) Bering poacher, Occella dodecaedron. According to Quast and Hal
(1972), the southeastern extent of the range is the A aska Penin-
sul a.

6) Bering wolffish, Anarhichas orientalism  Quast and Hall (1972) re-
ported the range as fromthe Sea of Ckhotsk to Bristol Bay, but
it appeared in our catches as well as in the incidental catches
of past FRI townet sanpling around Kodiak Island (Bob Donnelly
personal communi cation).
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This section on distribution and abundance would be inconplete, or at
| east misleading, without a word on fishes not caught by our sanpling.
Regardl ess of the types of gear enployed or the anount of effort, there is
always a probability that at |east one extant species is never represented
in the catches. To illustrate this, in each cruise of this survey a number
of species were encountered for the first tinme; on the last cruise, for
instance, 12 species were added to the checklist (Appendix Table 1). To
some extent this result nmay be due to seasonal changes in distribution (e.g.
fish noving into the bays or into the nearshore zone), but even without con-
si dering such dynamics the same result might be expected on the basis of
mul tinomnal probabilities. In short, our results reflect the major consti-
tuents of the estuarine fish fauna, but there are perhaps many species in-
habiting the pelagic and nearshore zones of the study area which were not
encount er ed
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General Description, Age-C ass Conposition, and Food Habits
of Major Species

Because nmost of our nearshore and pel agic catches were mainly of ju-
venile fishes, length frequency graphs for major species are broken down
by cruise to reflect growth of the early age groups. Wen feasible the
sanme abscissa scale is used for all graphs for a species, and the length
intervals have | ower boundary points (e.g., u40-uu, u5-49; 70-79, 80-89
etc.). In all cases the ordinate is the percentage of the total sanple
contributed by the length intervals. Since seasonal growth was deened an
i nportant factor, length data were usually pool ed over all bays and gear
types to provide samples sufficiently large to warrant graphing. Conse-
quently, the followi ng graphs are not length frequencies in the strictest
sense since no allowance was made for different catchabilities by size of
the varicus gear types. Nevertheless, they suffice to identify the major
size classes represented in the sanples

We exami ned all stomach sanples collected in this survey, and recorded
for each predator specimen the prey taxa and life history stages (including
the genre organi c debris, parts of organisns, and unidentified material),
total wet weight (t .01 gnm) of stonmach contents, and count and wet weight
(+ .001 gnm for each prey taxon/life history stage category. The data were
processed by a FORTRAN programto provide the statistics needed to prepare
Indices of Relative Inportance (I.R.I.), simlar in design to those of
Pinkas et al. (19?1), and useful in graphically describing thzee inportant
vari abl es of a species' food habits: frequency of occurrence of a prey cate-
gory, and percent conposition of a prey category in terns of numbers and
total consumed biomass. The three-way I.R.I. graphs show for a sanple of
nonspecific predators: 1) on the horizontal axis, the percent frequency of
occurrence of each prey category (that is, the fraction of the entire sanple
of stomachs that contained at |east one individual of the category), 2) on
the vertical scale above the horizontal axis, the percentage of the tota
nunber of prey items in the sanple contributed by each category, and 3) be-
low the horizontal axis, the percent contribution of each category to the
total weight of all identified prey itens in the sanple. Unless otherwse
stated, all three variables are drawn so that 1 mm= 1% Categories repre-
sented by |less than 5% for frequency of occurrence and by less than 1% for
the other variabies were not included on the I.R.I. graphs.

Paci fic herring, Clupea harengus pallasi

The Pacific herring is caught commercially in the Kodiak Island area
and the main fishery is on the west side of the island (Manthey, Malloy,
McGuire, 1975; Reid, 1971). The Kodiak herring fishery was quite large be-
fore the late 1950's (an average of 40,000 tons were harvested annually
from 1934 to 1950, and the largest catch in 1934 was nearly 121,000 tons),
but processing herring for oil and meal becanme unprofitable causing closure
of plants and a sharp decline in catches. Currently there is a linited fish-
ery for roe herring. The average annual catch from 1970 to 1974 was only
441 tons (Manthey, Malloy, McGuire, 1.975).
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Mbost of the non-larval herring encountered in this study were large .
adults caught by the tramrel nets in outer Ugak Bay (specifically, in Pasag-
shak Bay) and small adults caught in two midwater traw hauls in outer Ali-
tak Bay. The largest individual was 332 nmand the smallest fish were young
of the year about 30-60 mmlong (Fig. 25). Large fish (over about 260 nm
wer e nearshore in Pasagshak Bay throughout the summer, certainly well after
t he spawni ng season which according to Rounsefell (1930) is May-early June
for t he Kodi ak- Af ognak area. Svetovidov (1952) nentioned that various races
of Pacific herring stay inshore to feed after spawning. According to |length
and age information from Rounsefell (1930) and Reid (1971), the adult her-
ring caught by the trammel nets were fromabout 5 to near 20 years old.

Al aska herring nature at age |1l or IV (Reid, 1972).

Only 11 age-O herring were exam ned for food habits, and the small sam
pl e size does not warrant graphing. All of the fish had recently fed, and
over 99% by nunbers and wei ght of the pooled stomach contents consisted of
calanoid copepods, followed by a few harpacticeid copepods.

Pi nk sal non, Oncorhynchus gorbuscha

The summrer growth of juvenile pink sal mon pooled over all bays and gear
types is illustrated in Fig. 26. Several inportant factors affecting growth
of estuarine juvenile salnon beg a nore el aborate analysis, however. For
exanpl e, the young fish grew so fast that much of the variance of the dis-
tributions shown in Fig. 26 is due to the growh that occurred within the
approxi mately 2-week cruises. Also, we mght expect habitat to pertain to
fish size, since juvenile pinks are generally nearshore early in the sumrer
and in epipelagic areas later (Tyler, unpublished; Manzer, 1956).

Figures 27 and 28 show the nean lengths of fish caught in the inter-
tidal (beach seine) and epipelagic (tow net and midwater trawl) hauls from
Ugak and Alitak Bays, respectively, plotted against sanpling date. The
nmeans are either fromsingle sanples or are grand means fromtwo or nore
sampl es taken on or close to the sanpling date indicated.

The inplied curves in Figures 27 and 28 hint exponential growth, as
woul d be expected for very young fish. We suspect that the early-Septenber
sanpl e nmeans are lower than the popul ation nmean(s) at that time (that is,
the last growth increnent indicated was probably |arger than shown). Since
the peak of outmigration is in August and since timng of outmigration ap-
pears to be related to size (Tyler, unpublished), the juveniles renaining
in the bays in Septenmber may represent the smallest fish of the cohort,

Al so, bias toward.smaller fish in the later cruises nmay have accrued from
nore effective gear avoidance by the larger fish

In a prelimnary analysis, the mean lengths of fish caught intertidally
were significantly less than the mean lengths of epipelagic fish in cruises
2 and 3, as expected. However, Fig. 27 shows that these differences were to
sonme extent artifacts of our sanpling since in both cruises the intertida
sanmpl es were taken earlier than the pel agic sanples. Consequent |y, nuch of
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-the disparity between neans from nearshore and epipel agic sanples may have.
been nmade up by the growth that occurred in the few days (10 days for

cruise 2, 3 days for cruise 3) between the beach seine and tow net sanpling.
For exanple, Ugak Bay fish grew an average of 1.05 mmiday (an estinate cal-
culated by dividing the difference between the intertidal neans from cruises
2 and 3 by the 30 days separating the sanples), and therefore as nuch as
1.05 cmof the 1.11 cmdifference between intertidal and pelagic sanple
neans fromcruise 2 may be explained by growh that occurred in the 10 day
interval. The fish caught intertidally in Alitak Bay in cruise 2 were ob-
viously snaller than pelagic fish, however.

The diets of juvenile pink salnmon differed greatly between nearshore
and pelagic habitats (Fig. 29 and 30). Fish caught by the beach seine,
pool ed over all bays and cruises, fed nostly on epibenthic harpacticoid
copepods. Gammaridean amphipods, fish eggs, and m scellaneous |arval crus-
tacea contributed to the diet in terns of nunbers, but very little in terns
of weight (Fig. 29). Pinks caught in the epipelagic zone (day and night
sanpl es conbined) ate mainly calanoid copepods, barnacle cypris |arvae,
m scel | aneous crustacean nauplii, harpacticoids, and fish eggs. Larval cape-
1lin contributed nost of the weight in the entire sanple, but came fromthe
stomachs of only a few large juveniles.

The nmpst recent and detailed study of food and feeding habits of Kodiak
I'sland pink salnmon was by Gosho (1977). He studied the diets of epipelagic
juvenile pink salnon collected from Kiliuda Bay (just south of Ugak Bay)
and Alitak Bay in the sumrer of 1971, and attenpted to relate food habits
with the results of concurrent zooplankton sampling. H s study pointed out
many factors that affect the diet of young pinks, including season, tine of
day, and location within the bays. The diets of fish in his sanples included
mai nl'y copepodi ds, nauplii, decapod zoea, and planktonic eggs in the day,
and barnacl e cypris, insects, ptercpods, copepodids, zoea, and Oikopleura
at night.

Stern (unpublished ins.) reviewed the general life history and biol ogy
of pink salmon, as well as other salmonid species, in the Kodiak area.

Chum sal mon, Oncorhynchus keta

Juvenil e chum sal mon were noticeably larger than juvenile pinks in late
May when both species were abundant in beach seine sanples. The chum aver-
aged 43.5 mm significantly nmore than the 37.0 mm nmean for pink salnmon (two
sample t-test, t (282 df) = 12.39, p < .001).

There was a great disparity between the nmean sizes of nearshore and
pel agic fish throughout the summer, especially in cruise 2 when it resulted

in a bimodal |ength frequency distribution (Fig. 31). A plot of neans from
nearshore and pel agi ¢ sanples fromUgak Bay is presented in Fig. 32 (rela-
tively few fish were caught in the other bays). For the cruise 2 (late June)

sanpl es, the difference between nearshore and pel agi ¢ nmeans was about 5.3 cm
which is clearly significant and which explains the bimodal distribution in
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Fig. 31. Nearshore fish were also snaller than pelagic residents in the
last two cruises, although the differences were not as great. Unlike the
situation with juvenile pink salnon, these results cannot be attributed
to growh occurring between the intertidal and pel agi c sanpling dates.

The sanpl e of stomachs from pelagi ¢ chum sal non was too small to show
confidently a dietary shift with novenent fromthe nearshore to the pelagic
habitat, so all juveniles were pooled to provide a single prey spectrum
for this species (Fig. 33). Fifty-nine of the 72 fish in the sanple were
caught in the intertidal zone, and as nmight be expected renenbering the
results for pink salnon, the prey spectrumis dominated by epibenthic har-
pacticoid copepods. Teleostei (in only a few large juveniles), gamnmaridean
amphipods, harpacticoids, and nysids conprised the bulk of the diet in terms
of weight. Calanoids were only incidental, but this is surely due to the
smal | nunmber of pelagic fish in the sanple.

Gosho (unpublished data from 1971) found the diurnal diet of 80 pelagic
juvenile chum sal mon from Alitak and Kiliuda bays to0 consist of copepods
(0 36.3% by nunbers; range for 3 sanples), pelagic eggs (11.8-94,8%, zoea
(1.7-3S5.9%, winged insects (0-71.7%, harpacticoids (0O 2.6%, fish larvae
(0-4.0%, and Oikopleura (O-3.7%. The nighttine diet, based on 114 fish
from Kiliuda Bay, was harpacticoids (23.9% by nunbers), indicating nearshore
or epibenthic feeding, decapod zoea (18.2%, Oikopleura (17.0%, wi nged in-
sects (15.2%), pelagic eggs (7.2%, copepods (9.6%, pteropods (4.0%,
thoraci ca cypris (1.6%, and fish larvae (1.0%.

Dolly Varden, Salvelinus malma

The life history of Dolly Varden is quite variable, but many stocks in
the Gulf of Al aska area typically nove out of |akes and enter estuarine
waters in the spring, feed in marine waters through summer, and return to
freshwater for the winter (Blackett, 1968; Delacy and Morton, 1943). Spawn-
ing is in fall, and the young remain in freshwater for 3 or 4 years before
begi nni ng the annual anadranous behaviour of adults. Dolly Varden feed
very little in winter, resulting in an 8 to 31% wei ght | oss (data taken from
Eva Creek, Baranof Island, by Heiser, 1966), although this pattern probably
varies greatly with stock and local food supply. In any event, nost of the
growth occurs in the marine environment in spring and summrer.

The length frequencies of Dolly Varden caught in the present study are
presented in Fig. 34, but there are insufficient data to identify even the
youngest year classes. Relying on length data from Heiser (1966), the smal -
lest fish (around 100 mm) were probably 3 or 4 years old and newconers to
the marine environnent. The largest fish nay have been over ten years ol d.

Ei ghty-four stomachs from Dolly Varden collected nainly from Ugak and
Alitak bays in all cruises were examined for food habits, and the resulting
prey spectrumis shown in Fig. 35. Only one stomach in the entire sanple
was enpty, and several stomachs were distended after heavy feeding on gam-
mar i dean amphipods. Larval and juvenile fish conprised nost of the prey
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wei ght, and the sand | ance was the principal forage species. Only five
juvenile pink sal non occurred in the sanple, conprising .05% of the diet

in terms of nunbers and .18% by weight. The other teleosts consuned were
juvenil e sandfish, yellow Irish Lord, herring, greenling, and great scul-
pin. The other principal prey taxon was Ganmari dea, which swanped the
other categories in ternms of nunmbers of prey organisms. CQher food itens
were insects, hyperiidean anphipods, polychaetes, nysids, algae, fish eggs,
and, not shown in Fig. 35, juvenile Natantia, Euphausidaceans, juvenile
gastropod, cumaceans, and i sopods

Roos (1959) studied the food habits of Dolly Varden from Chignik
Lagoon, and also found fromhis sanple of 188 fish that amphipods were the
most frequently occurring prey itenms (81.1% in his sanple, 23%in the pre-
sent study). Simenstad, Isakson, and Nakatani (in press) found that the
diet of 66 Dolly Varden from Ancthitka |Island consisted principally of deca-
pods, anphi pods, fish (largely sand | ance), and insects, in order of de-
creasing frequency of occurrence

Dol 'y Varden have |ong been thought to prey heavily on juvenile sal non
(Ricker, 1941; Rounsefell., 1958; Roos, 1959; Lagler and Wight, 1962), al-
t hough nmost studies have been concerned with predation specifically on sock-
eye salnon in the freshwater environment. Arnstrong (1965) found that young
sal non comprised 28. 1% by wei ght and 21.6% by frequency of occurrence of
the diet of Dolly Varden caught in Hanus Bay, Baranof |sland. Capelin,
herring, and nysids were the other principal prey items. Lag:er and Wight
(1962), however, found little evidence of predation by Dolly Varden on
juvenile salnon in Little Port Walter estuary, Baranof Island, although
their sanpling took place after the peak of downstream migration of the
young salmon. Little predation on young sal non was indicated in the present
study as well, but again, nmost of the Dolly Varden were caught in nm dsunmer
after nost of the salnmon had nmoved to the epipelagic habitat.

An annot at ed bi bl i ography on the Dolly Varden was prepared by Arnstrong
and Morton (1969).

Capelin. Mallotus villosus

Despite the fact that the capelin is one of the nobst abundant and nost
important forage fish in the Gulf of Alaska and Bering Sea regions, surpris-
ingly little is known about its ecology and life history. Spawning occurs
in June and July in the Bering Sea (Musienko, 1970) and in Septenber and Ccto-
ber in southern British Colunbia (Hart, 1973). In the present study, no evi-
dence of spawning was seen within the bays, although sexually dinorphic
adults (i.e., males in breeding condition) were caught occasionally in late
May and mid-June in the pelagic and intertidal zones. There is a sport fish-
ery for capelin along the exposed sandy beaches of Kodiak Island in My and
June (Ji m Blackburn, personal communication), which further points to these
mont hs as the spawni ng season. Eggs hatch in 2 to 3 weeks, and the |arvae
become pelagic. Fecundity, age at maturity, growth, and life span vary
considerably between different areas.
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The I ength frequency distributions of capelin caught by the mni dwater
trawm are pictured in Fig. 36. Fish caught by the tow net were generally
smal | er than those caught by the midwater trawl, but it is inpossible for
us to separate effects due to gear selectivity. Large adults occurred in
the trawl sanples only in late May, and in beach seine sanples in |ate My
and June. Later in the summer |arge adults may have died after spawning,
left the bays, or remained close to the bottom unavailable to our m dwater
trawm. The snallest fish indicated in Fig. 36 in the first cruise were
probably one year old, since the vernal spawning season precludes their
bei ng young of the year. Two-year-old fish presumably conprise the second
nmode arcund 90 mMm In late July it seens that larger fish were caught, but
by mid-Septenber the node decreased to 95-99 mm again.

The prey spectrum for pelagic capelin shows the principal food itens
to be euphausiids, larval fish, and calanoid copepods, al t hough some fish
may have been feeding close to the bottomto consunme typically epibenthic
forms such as polychaetes and harpacticoids (Fig. 37). Euphausiids and
copepods were also the main itens in capelin stomachs in other studies
(Hart and McHugh, 1944; Barraclough, Robinson, and Fulton, 1968; Barra.
clough and Fulton, 1968).

Masked greenling, Hexagrammos octogrammus

This species is distributed fromthe Sea of Japan, through the Bering
Sea, and sout heast along the Aleutian coast to about Sitka. Its presuned
absence from Amchitka Island (Simenstad, Isakson, and Nakatani, in press)
and abundance in other Aleutian areas (Wilimovsky, 1964), however, attest a
di scontinuous distribution over at l|east part of its range. Spawning occurs
in the neritic zone between early sumrer and fall (generally earlier in nore
northern waters), and young of the year inhabit the epipelagic zone of the
open ocean where they grow very little before returning to littoral areas
the followi ng summer.

The masked greenling was the nost abundant and smallest hexagrammid
species in the estuarine bays of Kodiak Island. Three distinct size classes
are apparent in Fig. 38: one-year-old juveniles, presumed two-year-olds
(100-170 nm), and ol der fish, over about 180 mm  Gorbunova (1962) presented
data from Kanthatka showing 3, 4, 5, and 6-year-old females being 18.5-19.5,
22.0-26.0, 26.0-27.0, and 28.0 cm respectively, and Rutenberg's (1962) very
smal | sanpl e of Unalaska fish included 3- and 4-year-old fish 23.0 and 23.8
cm long, respectively. The greatest growth of juveniles in the present
study seemed to occur between the last two cruises, after they had shifted
fromthe pelagic to the nearshore environment (Fig. 38).

The food habits of this species should be viewed fromat |east three
ecol ogi cal perspectives: pelagic and nezrshore juveniles, and adults. Only
seven pelagic juvenile greenling collected for stomach analysis were posi-
tively identified to H, octogrammus, and their food consisted overwhel mngly
of calanoid copepods, With reptantian zoea and harpacticoids in |esser
amounts. The diet of 12 nearshore juveniles consisted of nore epibenthic
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prey, as expected (Fig. 39). Gammaridean anphi pods and polychaetes com
prised nost of the diet by weight, and Gammaridea and Harpacticoida were
the principal taxa in terns of nunbers of organisns. Stomachs were not
saved from any adults caught by the trammel nets because of the excessive
di gestion expected in the duration of the sets. Hence, the adult prey
spectrum (Fig. 40) is based mainly on small adults caught by the seine
and try net. Gammaridea was the main prey category in adult stomachs,
foll owed by polychaetes, small shrinp and crabs, and isopods. Many other
taxa of smaller organisns were also represented

Whitespotted greenlirg, Hexagrammos stelleri

The whitespotted greenling has about the sanme distribution as the
masked greenling, but it extends further south along the Anerican coast
to northern California (Quast and Hall, 1972). This species was al so
very abundant in our pelagic and especially nearshore sanples in the |ast
three cruises.

The I ength frequency distributions pictured in Fig. 41 are dom nated
by the large nunbers of age-1 juveniles caught in the pelagic and nearshore
zones, especially in cruise 3. Again, the greatest growth in juveniles
occurred after transition to the neritic habitats. The other age-classes
represented in our data cannot be distinguished

Stomach sanples were taken from nainly juvenile whitespotted green-
ling. Juveniles caught in the pelagic zone of Alitak Bay in late June fed
predomi nantly on calanoids, decapod zoea, and Euphausiacea (Fig. 42), as
found also for juvenile masked greenling and salmonids. Barraclough and
Fulton (1968) and Barraclough, Robi nson, and Fulton (1968) al so found cope-
pods to conprise over 90% of the diet of pelagic whitespotted greenling,

w th amphipods, decapod |arvae, ostracods, cypris larvae, fish eggs, and
Oikopleura making up the remai nder

Gosho (unpublished data) exam ned 255 pelagic juvenile Hexagrammos
spp. (probably nostly H. stelleri) caught in early summer, 1971, in severa
sampi~s from Alitak Bay. The diurnal diet consisted |argely of copepodids
(31.0-382.6% by nunbers) , pelagic eggs (up to 6.0%, zoea (1.8-81,3%,
harpacticoids (1.0-1.8%, and thoracica cypris (2.1%. The nighttime diet
was mainly zoea (81.3-91.3%, fish larvae (1.0%, and thoracica cypris

(1.1%.

The diet of 47 nearshore juveniles also collected from Alitak Bay but
about one nonth later was mainly harpacticoids, gammari deans, caprellideans,
and calanoids (Fig. 43). Small nunbers of barnacles and polychaetes al so
contributed significantly to the biomass consuned.

Rock greenling, Hexagrammos lagocephalus

This species includes two forms (#. lagocephalus and H. supercil i ous )
whi ch were earlier given specific status (Quast, 1960). Both forms were
‘Q .
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identified in our sanples from Kodiak Island. The species has the widest

distribution of all greenlings, ranging from northern China to southern
California

Figure 44 shows the length frequency distributions of rock greenling
from Kodiak Island, Very few juveniles were caught in our survey, which
contrasts results for the other congeneric species. This substantiates
Gorbunova's (1962) view that the juveniles remain in the open ocean for
3 or 4 years before recruiting to the littoral zone. W have no expl ana-
tion for the denonstrable decrease in nmean size of adults throughout the
summer (Fig. 44), but surmise that it may be due to larger fish noving
into deeper water after conpletion of spawning in July-August. Simenstad
(1971), however, found no evidence for adult dispersal or migration in an
ecol ogi cal study of rock greenling off Anthitka Island. Femmles atlain a
considerably larger size than males (Fig. 45), and length data from Gor-
bunova (1962) suggest that this is due to different nortality rates rather
than different growh rates between sexes

Only eight rock greenling were examined for food habits in this study
since few fish were caught by gear other than the trammel nets (vhich are
not a preferred source of stomach sanples since digestion cannot be ar-
rested inmediately after capture). Mst of these fish had gammari deans
(comprising over 75% of the diet by weight) and caprellideans in their
stomachs, and four or fewer fish had eaten pelecypods, hydrozoans, mysids,
polychaetes, fish, isopods, and barnacle larvae. Sinmenstad (1971) studied
in detail the food and feeding habits of rock greenling, and found the diet
to consist of, by weight: 43.2% anphipods, 31.9%inanimte matter (nostly
al gae), 10.2% nysids, 6.4% molluscs, 4.5% fish, and 1.0% copepods. Klyash-
torin (1962) found that the diet of only 20 rock greenling fromthe Kuril
I'slands was chiefly anphipods, with snaller quantities of isopods, poly-
chaetes, molluscs, and fish.

Great sculpin, Myoxocephalus polyacanthocephalus

Thi s species was the nost abundant cottid in our nearshore sSurvey,
and conprised between 4 and 8% by weight of the total catch of fish and in-
vertebrates in the benthic survey of Ugak and Alitak bays by ADFeG (R.U. 486).
The great sculpin also occurs in great abundance on the continental shelf
t hroughout the Gulf of Al aska region {(Ronholt, Shippen, and Brown, 1976
Ronholt, personal conmunication). Young-of-the-year great sculpin were
abundant in beach seine catches in the first two cruises, but were caught in
| ess abundance relative to other age groups later (Fig. 46). Age-O great
sculpins were just under 60 mm by mid-September, so the fish with |engths
centered at about 75 mmin cruise 1 were surely one- and, perhaps to sone
extent, two-year olds. Mst of the larger fish pictured in Fig. 46 were
caught by the try net and tranmmel nets in subtidal habitats.

Hart (1973) briefly described the great sculpin as a piscivore, but
our sanples and other studies suggest a considerably nore diverse diet.
Fish were the principal prey organisns in our sample in terms of weight



34

(Fig. 47), and were consuned by juveniles and adults. The category Scor-
paeniformes was represented by one fish in the stomach of a |large sculpin.
Juvenile sand | ance were the nost numerous fish in the stomach contents.
Majiid crabs were also an inportant prey category by weight. Gammaridean
anphi pods contributed very little to total consunmed bi omass, yet were the
most frequently occurring prey itenms. Prey represented in small quantities
were nematods (possibly parasites), corophiids, caprellideans, shrinp, echin-
oids, pelecypods, flabelliferan isopods, algae, and polychaetes. Simenstad,
Isakson, and Nakatani (in press) found about 100 crabs in the stomachs of
only four offshore great sculpins, Wwhile the diet of nearshore fish was

mai nl'y anphi pods and isopods with smaller quantities of fish and gastropod.

Snake prickleback, Lumpenus sagitta

The snake prickleback was the nmost abundant blennioid fish in our sur-
vey, represented by |arge nunbers of postlarvae and small juveniles in the
pel agi ¢ zone and by larger juveniles and adults in nearshere (particularly
try net.) samples. Figure 48 provides |ength frequency information and shows
the overall decline in adult abundance in the catches of later summer. The
prey spectrum for 41 nearshore juveniles and adults is shown in Fig. 49
Gammarideans and harpacticoids were the nmain itens, although poclychaetes
al so contributed considerably to the diet in terms of weight. Barraclough,
Robi nson, and Fulton (1968) found copepods to be the principal food of
young- of -t he-year pricklebacks inhabiting the pelagic zone necr Vancouver
I sl and.

Paci fi ¢ sandfish, Trichodon trichodon

Age- O sandfish were second only to capelin in abundance in our pelagic
sanples. The species is distributed from Kanchatka, through the Bering Sea
to California (Quast and Hall, 1972), although there are major discontin-
uities in its range. No postlarval sandfish were reported in the extensive
pelagic sampling in the Strait of Georgia (Barraclough, Robinson, and Fulton,
1968), yet there is an adult population along both coasts of Vancouver Is-
| and (Hart, 1973). Ronholt, Shippen, and Brown (1976) found adult sandfish
inthe @ulf of Alaska in 9.1%of the bottomtraw s between 1 and 100 m and
in 2.5% of the trawls between 101 and 200 m. Sandfish spawn in late winter
and early spring.

The growth of the age-O cohort is clearly illustrated in Fig. 50. The

| argest fish caught was 190 nm but adults can attain 305 nm (d enmens and
Wilby, 1961).

Si xteen juvenile sandfish were exam ned for food habits, and crab
zoea and larval fish conprised the bulk of their diet by weight (Fig. 51).
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Pacific sand |ance, Ammodytes hexapterus

The Pacific sand | ance has a conplex life history, inhabiting pelagic,
benthic, and nearshore habitats in various tinmes of the year. The length
frequency distributions shown in Fig. 52 are misleading, because we did
not neasure many postlarvae in the first two cruises. Postlarval catches
were large in those cruises, but decreased later in the sunmmer as the smal
juveniles recruited to the nearshore zone. Barraclough, Robinson, and
Fulton (1968) also found a decrease in epipelagic larval sand |ance catches
in the early sumrer. The dominant size class shown in Fig. 52 was probably
made up of mainly one-year-old fish, which supports Andriyashev's (1954)
statement that catches of sand lance in the nearshore zone are nainly of
the second age group (1+). Although Andriyashev's data was for the closely
rel ated European form which he called A h. marinus, the life histories
of the Barents Sea and north Pacific forns are probably very similar. The
Barents Sea formlives to four years, and allegedly natures in the third
year. According to Andriyashev, juveniles and adults nove to shall ower
water in the spring and early summer , and presunmably the younger age groups
move closer to shore than large adults. In the late summer and fall they
return to deeper water. Spawning is in late winter.

The prey spectrum of 86 juvenile and adult sand | ance caught in the
intertidal zone is pictured in Fig. 53. Primarily pelagic organisns such
as calanoids (contributing about 75% of the biomass), zoea, larvaceans,
and nauplii were the principal food items, which is surprising considering
where the sanples were taken. Andriyashev (1954) nentioned that the food
of A. h. marinus fromthe Barents Sea is mainly planktonic crustaceans
such as calanoids, barnacle |arvae, and euphausiids, rather than benthic
or epibenthic organi sms as mght be expected. Furt her, Simenstad, |sakson
and Nakatani (in press) also showed a high incidence of ccpepods in sand
| ance caught off Anthitka Island, and suggested that this species may trans-
fer a significant amount of trophic energy fromthe pelagic to nearshore
ar eas.

Rock sol e, Iepidopsetta bilineata

The rock sole is one of the principal flatfish species in the shall ower
waters of the entire Qulf of Alaska region, and particularly in the area
around the Al aska Peninsul a (Alverson, Pruter, and Ronholt, 196u4; Best,
1969%a,b, 1.974; Int. Pac. Halibut Comm, unpublished data). It was the nost
abundant flatfish in our nearshore sanples from Kodi ak | sl and.

Almost all of the rock sole caught in this study were measured. Young
of the year were caught in the latter half of the sumrer, and a large re-
cruitnment of age-O fish to the nearshore zone was apparent in the |ast
cruise (Fig, 54). The dominant size class indicated consists of 1-, 2-,
and perhaps sone 3-year-old fish, based on age/length information from Mus-
i enko (1957) collected in the Bering Sea and from Forrester and Thonson
(1969) collected in Hecate Strait. An abundant cohort of fish around 260 mm
(probably H4-year-olds) is indicated by our data, but this nmay be due to try
net size-selectivity (mst of the fish over about 150 mm were caught by the
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try net). Very few fish over about 340 nmmwere caught in this study (Fig.
%) . Applying age/length information from Forrester and Thonmson (1969)

and Chitton and Smith (1971), this size corresponds to 5- to 7-year-old
fish, depending on sex. Since the youngest age at maturity is about 4 years
(Forrester, 1969) it is clear that there are few mature fish in the extrenme
nearshore zone of the estuarine bays around Kodiak

The food of 114 juvenile and adult rock sole collected mainly from
Ugak Bay in the last three cruises was largely sand |ance by wei ght, but
anmphi pods, polychaetes, and bivalves in ternms of nunbers and frequency of
‘occurrence (Fig. 55). The bivalves and sand | ance were consunmed al nost only
by adult rock sole. Oher itens included al gae, cumaceans, mysids, isopods,
and fish eggs. Shubni kov and Lisovenko (1964) described the diet of Bering
Sea rock sole as 62% pol ychaetes, 37% molluscs, and 13% crustaceans (nostly
Natantia). Simenstad, |sakson, and Nakatani (in press) exani ned 20 rock
sole fromthe offshore sand and gravel comunity around Anthitka |sland and
found amphipods, ophiuroids, cumaceans, hermt crabs, 0Oikopleura, gastropod,
and bivalves to be the most frequently occurring prey items. Forrester
(1969) mentioned that rock sole eat nostly polychaetes and at |arger sizes
mostly fish, of which sand lance is the nost inportant

Yellowfin sole, Limanda aspera

This species and the rock sole conprise the especially abundant flat-
fishes in the nearshore zones of the estuarine bays around Kodiak |sland.
The yellowfin sole was generally nmore abundant than the rock sole in our
try net catches, but was alnost conpletely absent fromthe intertidal zone.
Yellowfin sol e abundance increased toward the deeper subtidal zone, although
this trend was only denonstrabl e and unoccluded by sanpling variability in
Ugak Bay where the highest catches occurred (Table 3).

The length frequency diagrans for yellowfin sole also show a recruit-
ment of young of the year by late sumrer (Fig. 56), as found for the rock
sole. Large adults were caught alnost only in nmidsumer, and only small num
bers of fish over about 200 nm were encountered in the last cruise. This
may be due to offshore novenent by larger fish toward the end of sunmmer.
According to age/length data sumarized by Kitano (1969), nost cf the fish
in our sanples (i.e., less than about 240 mm) were about 5 years old or
younger. Moiseev (1953) reported that yellowfin sole in Peter the G eat
Bay mature in the third or fourth year (20-23 cnm), and Fadeev (1963) showed
a wider variation of age at maturation for Bering Sea fish: 4-7 years
(14-28 cm for males and 5-10 years (19-36 cm for fermales. |If these matur-
ity data can be roughly applied to our length frequency results, it seens
evident that mpst of the nearshore fish are immature

The food habits of yellowfin sole are pictured in Fig. 57. Small bi-
val ves were the nost frequently occurring itens, but they contributed re-
latively little to the total consumed biomass. Fish (nostly sand |ance)
and echiuroids conprised nost of the weight of prey, and were eaten al nost
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exclusively by a few adult sole. An analysis of 548 yellowfin sole from
of fshore waters in the southeastern Bering Sea by Skalkin (1963) showed
the diet to consist mainly of ganmaridean and hyperiidean anphi pods, my-
sids, euphausiids, small bivalves, ascidians, echiuroids, and pandalid
shrinp. There were notable differences in diet between area and depth in
t hat study.

Other Species

Basic statistics on length distributions (pooled over all bays, cruises
and gear types) for all other species caught in this study are presented in
Table 4. Also, the prey spectra for four of these are provided w thout com
ment : coho salnon, Fig. 58; Pacific cod, Fig. 59; starry flounder, Fig. 60;
sand sole, Fig. 61.

Physical Data

Mean pel agic surface tenperatures are presented in Table 5. To some
extent the neans and standard deviations reflect the fact that three types
of thermometers were used at different times during field work. The sur-
face waters of Alitak and Kaiugnak bays warnmed -to about 11°C by late July
and cool ed about 1°C by mid-September. The |ate-June nean for Ugak Bay is
quite high, and is surely due to the week of very warm and cal m weat her
that followed pelagic sanpling of the other bays and i mediately preceded
townetting in Ugak Bay. Ugak Bay surface temperatures al so fell slightly
by early Septenber.

Midwater tenperatures -are tabul ated by bay, cruise, and depth stratum
in Table 6. Al data for the last two cruises were taken by the Beckman
salinometer, and are presunmed reliable despite the few suspiciously high
tenperatures at depth. The deepest strata of Alitak Bay were general ly
col der than the sane strata in the other bays, probably because Alitak Bay
is atrue fjord (i.e., the Deadman Bay region is nuch deeper than the nouth
of Alitak Bay, and serves as a sirnk for cold water).

As in the epipelagic zone, tenperatures in the nearshore zone rose in
all bays to about 11.4°C by late July/early August, and dropped about 1*C
in the last cruise (Table 7).

Salinities were also nmeasured by nore than one technique; -all nearshore
val ues are based on |l ab analysis of bottled sanples and nost pelagic salin-
ities were read in the field fromthe Beckman salinometer (Table 8). The
nearshore salinities were |owest, which would be expected since many of our
beach seine sites were close to river nouths. There was considerabl e var-
iation of epipelagic salinity readings, probably reflecting various degrees
of mixing of fresh and salt waters with particul ar weather and sea states.

The surface salinities were always slightly less than the mdwater salinities.
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Deposition of Data

Al data collected in this project have been properly coded, fornatted
(EDS File Type 023), placed on 7-track nagnetic tape, and sent to EDS/NODC
with full documentation as part of the OCSEAP data base.
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| NTERPRETATI ONS RELEVANT TO O L DEVELOPMENT

Wiile it is not an objective of this study to assess or predict the
i npact of petrol eum resource devel opment on the estuarine fish fauna of
Kodi ak Island, sone of our results have direct bearing on the matter,
There are nunerous potential inpacts of resource devel opment of the outer
continental shelf but this discussion will pertain only to the nost obvious:
direct spillage of oil or refined products into the marine environnment.

The epipelagic and nearshore zones are perhaps the nmopst critical
estuarine habitats regarding oil pollution as they woul d probably receive
the nost imediate and direct effects. In the event of a spill or well
blowout, oil will renain on the surface for a period |eaching toxins into
the epipelagic zone. Depending on currents and wind, it would eventually
drift inshore. The principal epipelagic inhabitants are juvenile salmon-
ids, greenling, capelin, and sandfish. Salmonids should be of particular
concern because of their econom ¢ inportance and because they =re strictly
surface-dwelling fish. They mght easily avoid a mass of oil floating
into a bay, but in so doing they woul d perhaps | eave the bay prematurely
or nove to another, inferior part of the bay. Many nearshore fishes night
al so easily avoid an inshore drift of contami nants but their ultimate fate
woul d then depend on their success as refugees. Stationary or territoria
fishes such as spawni ng greenling, hom ng sal mon bound for a particular
stream nouth, and littoral fishes with definite hone ranges (G bson, 1967)
woul d be disadvant aged.

Spawni ng and juvenile rearing are two inportant uses of estuaries
which warrant discussion. If juvenile fish are especially susceptible to
the inimcal effects of petroleum hydrocarbons, as suggested by Nel son-
Smth (1972), Struhsaker (1977), and Evans and Rice (1974), the use of es-
tuarine bays as nursery or rearing areas by numerous species takes on
special inportance. Qur pelagic catches were nainly juveniles of capelin,
sandfish, sand | ance, salmonids, greenling, bathymasterids, stichaeids
herring, scorpaenids, and ccttids. Larvae of sonme of these forns were al so
caught in large nunbers, but the peak of |arval abundance is probably in
spring as in other north Pacific waters. Nearshore catches were principally
juveniles of salnon, sand | ance, greenling, cottids, flatfishes, herring
and capelin. Postlarval and juvenile fish of many species recruit to near-
shore habitats fromthe pelagic zone during spring and summer, Anong these
are sand | ance, greenling, cottids, flatfishes, and nost intertidal fish.

G hers, including herring, capelin, and salmonids, live as juveniles in the
nearshore zone and nove to pelagic waters by the end of summer,

Fish are nost sensitive to oil pollution during periods of physiologi-
cal stress, such as during spawning. Spawning fish are not only affected
t hemsel ves, but hydrocarbons incorporated into their gonadal products can
reduce gametic, enbryonic, and larval survival (Struhsaker, 1977). |In this
regard, critical estuarine species would include those which spawn en masse
in the nearshore zone, such as herring, capelin, greenling, and sal non.
Sal mon spawn nostly in freshwater, of course, but pink and chum sal non spawn
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to sonme extent in intertidal areas at the mouths of streams. Most other
species that spawn in part in the estuaries do so in the winter and early
spring. These include flatfishes, gadids, cottids, rockfishes, and blen-
nioid fi shes.

Gl will have direct effects on fishes of all |ife history stages,
but also indirect effects through depletion of prey populations or through
ingestion of toxins incorporated into prey organisns. This study identi-
fied some of the nmjor prey groups that should be considered in this re-
gard. Most of the pelagic fishes exam ned relied heavily on calancid
copepods (nauplii, copepodids, and adults), decapod zoea, barnacle cypris,
and pelagic eggs. Larger plankters such as euphausiids, hyperidean amphi-
pods, and fish larvae were also inportant prey. W did not catch enough
large fish in the pelagic zone to determne the incidence of predation on
juvenile capelin, sal non, sandfish, and sand | ance. Nearshore fish con-
sumed a large array of epibenthic and benthic prey including harpacticoid
copepods, gammaridean anphi pods, settled cypris, juvenile gastropod and
pelecypods, polychaetes, and various life history stages of shrinp and
crabs. The sand | ance was the nost inportant nearshore forage fish.
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RECOMVENDATI ONS FOR FURTHER RESEARCH

More baseline information is needed before the estuarine bays of
Kodi ak Island are sufficiently understood to pernit assessment of the
potential inpact of offshore oil devel opnent. Additional work would
stem largely fromtw needs: 1) to use a wi de assortnment of gear to
sanple fish of all life history stages, and 2) to sample over a |arger
time frane.

The present study enployed five types of gear but nevertheless |arge
adults and especially larval fish were probably not caught in proportion
to their true abundance in tke bays. Further study should enploy snaller
gear, perhaps Bongo nets, to sanple larval and juvenile fish in nearshore
and pelagic habitats, and l|arger gear, perhaps longlines and/or purse
seines, to sanple adult pelagic fish. The trammel nets were found to be
effective for a wide range of fish size and norphol ogy, but in the pre-
sent study limtations of field tine pernmitted their use only in areas
unworkable by the try net. Ideally, trammel nets would be fished in al
nearshore habitats to reflect the abundance of adult fish in the entire
near shore zone.

Larval fish should be given special consideration in a baseline
assessnment as they conprise a major fraction of the estuarine fauna. A
large effort should first beplacedon larval identification. This would
i nclude preparation of a reference collection containing series of |arva
stages of as many species as possible. Larval fish should be sanpled
systematically and quantitatively to provide information on seasonality,
distribution (geographic and vertical), relative abundance and devel op-
ment

At least three tenporal aspects of fish ecology nmust be considered
n baseline work: annual, seasonal, and diel. This project covered only
one season in one year, and it certainly should not be used as the sole
i ndi cation of the Kodiak nearshore and pel agic estuarine fish fauna.
There are often mmjor year-to-year variations in marine conmunities, and
consequently sanpling should occur over at least two years and preferably
nor e

Sanpling should also be done in all seasons of the year, although
i ncl enent weat her conditions would make year-round sanpling difficult and
woul d perhaps result in mgjor data gaps. The present data give little in-
formation about the estuarine fish communities of fall, winter, and spring.
Maj or faunal changes were identified in the summertime sanpling of the
present study, but equally inportant changes probably take place in other
seasons as well. Many fish might nove into deeper water or conpletely out
of the bays with the onset of winter, thus greatly changing the species
conposition of the nearshore zone. Al so, sanpling in wnter and spring
would be required to deternine which species spawn in the bays at that tine.
This information would be correlated with the results of the vernal larva
sampling to give a fairly conplete picture of reproduction and early life
history of nost species in the bays. Seasonal changes in food and feeding
habits should also be nonitored
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There are often dramatic diel changes in the species conposition of
mari ne communities resulting fromvertical mgrations or on- and offshore
novenent s. Several cases of diel nmovements were evinced in this study,
but limtations of field tine precluded nore nighttine sanpling. Subse-
guent study should include considerable nighttime work to identify the
speci es nmaking major diel novenents and the conbined effects of these
novenents on the species conposition in various habitats.

Lastly, sone effort should be nade to determ ne the uni queness of
the estuarine fish fauna. This would include a small sanpling effort in
pel agi ¢ and nearshore habitats just outside the mouths of the bays and
off the outer coast between bays. This approach woul d perhaps indicate
a gradation from estuarine to oceanic fish communities, and would help to
identify further critical species, life history stages, and ecol ogica
rel ati onships which are typically if not strictly estuarine.
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Table 1. The sanpling effort,
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in ternms of number of standard

haul s, applied in each bay and crui se by gear type.
The actual nunber of sets, when different, is in
par ent heses
Crui se CGear Ugak Bay Kai ugnak Bay  Alitek Bay Cear total
Surface trawl* 16 5 10 (9) 31 (30)
1 M d-water traw 9.5 (8) 5 13 (11) 27.5 (24)
Beach seine 16 9 8 33
Tow net 20 10 26 56
) Beach seine 14 6 14 34
Try net 26 9 21 56
Trammel net 8 (3) 2 (1) 6 (4) 16 (8)
Tow net 20 10 29 59
M d-water traw 23 7 21 (18) 51 (48)
3 Beach seine 14 7 16 37
Try net 15 8 19 42
Trammel net 3 (2) 2 4 9 (8)
Tow net 20 10 36 66
M d-water traw 19 7 18 44
4 Beach seine 13 9 21 43
Try net 20 12 21 53
Trammel net 4 3 (2) 7 (6) 14 (12)

lThe midwater herring trawl was used on the surface in Cruise 1,

and t hose cat ches’

sanpl es.

were anal yzed separately fron the regul ar md-water
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Table 2. Depth distribution of principal nmdwater species as
determined by diurnal mdwater
nean catch per unit of effort
haul) in each stratum NS = Not sanpled

traming. Values are
(nean nunber of fish/

Depth strata

Crui se
(dates) Speci es 9~20m 21-60m 61-100m >100m
A Ugak Bayv
1 Capelin 26. 4 14. 8 NS Not
(5/25-5/26) Sand | ance 60. 8 6.6 NS applicable
3 Capelin 54.6 75%7 109, 0
(7/18-7/21) Sandfish 16.0 40’9 85.3
Sand | ance 0 3.6 0
L Capelin 42.8 398.6 709.0
(8/29-9/2) Sandfi sh 75.9 228.6 1517.3
B: Kai ugnak Bay
1 Capelin 0 0 2.0 NS
(5/27) Sand | ance 33.0 18.0 0 NS
3 Capelin 0 138. 3 3.0 NS
(7/25) Sandfi sh o5 1.7 0.5 NS
) Capelin 0 0 767.0 208.0
(a/5) Sandfish 0 16.0 169.0 377.0
C. Alitak Bay
1 Capelin 0 638. 4 549*7 213.5
(5/28-5/30) Sand |ance 0 0 1 0
Al aska eelpout 0 0 0 1.0
3 Capelin 33,3 3254.3 52.3 101.0
(7/29-7/31) Al aska eelpout 0 0 .7 17.0
I Capelin 0 94.2 492.3 1593, 0
(9/8-9/12) Al aska eelpout 0 0 0 10. 7
Sandfi sh 0 20, 2 0.3 0
Sandlance 0 10.7 0 0
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Table 3. Depth distribution of rock sole and yellowfin sol e
in Ugak Bay as determined by nearshore trawing with
a try net. Values are mean catch per unit of effort
(mean number of fish/haul)
Cruise Depth of haul
(dates) Speci es 4m 9m 13 m
2 Yellowfin sol e 1.3 1.5 12.7
(6/19-6/21)  pock sole 6.3 7.5 6.3
3 Yellowfin sol e 6, 8 13,3 67.5
(7/18-7/22,
8/2) Rock sole 26.6 3.5 3.5
L Yellowfin sol e 14*7 14. 6 29.5
8/29-9/2
(8/ /2) Rock sole 15.4 13.1 6.8
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Table 4. Lengths of incidenta
and gear types coabined

speci es, al

bays, cruises,

Standard
Mean total devi ati on, Sanpl e
Speci es l ength, mm Range, mm m size
Raj idae
R, binoculata 520 (to tip of 1
pelvic fins)
Salmonidae
o* kisutch 188. 8 35 - 734  143.57 111
O nerka
Juveni |l es 118, 8 59- 187 26, 74 41
Adul ts 633. 6 557-671 45,93 5
Osneridae
H. pretiosus
Juvenil es 66. 6 52-104 11. 87 26
Adult s 179,5 163- 197 91, 20 16
CGadi dae
G. macrocephalus 167.9 48- 258 57" 93 59
M  proximus 270, 5 261- 280 13. 44 2
7. chalcogramma 85.3 35-206 41,99 44
Zoarcidae
B. pusillum 153. 2 95- 185 19*99 54
Gasterosteidae
G aculeatus 47.3 21-92 26, 2 72
Aulorhynchus flavidus 72 1
Scorpaenidae
S. melanops 90, 8 39-281 65. 65 29
S. nigrocinctus 57 1
Hexagrammidae
H., decagrammus 350. 2 172- 447 99. 73 6
O elongatus 91.0 87-95 5. 66 2
P. monopterygius 265 1
Cottidae
A, fenestralis 75.0 27-112 20. 33 19
B. eirrhosus 66. 1 18- 185 24. 15 220
B, bilobus 134.6 101- 215 35. 36 8
Gymnocanthus spp. 107.8 20- 275 49. 04 266
E. bison 94. 4 52- 169 16. 03 7
E. diceraus 118.0 86- 150 45. 26 2
H, hemilepidotus 310.0 150- 362 89, 98 5
H Jordani 93.8 27- 277 54,21 85
L, armatus 210.8 41- 398 68. 39 74



Table 4. Lengths of incidenta
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and gear types ccrbined - Continued

species, all bays, cruises,

St andar d
Mean tot al devi ati on, Sanpl e
Speci es length, mm Range, mm mm Si ze

Cottidae - Continued

N. pribilovius 64 1

P. quadrifilis 53.5 40- 67 19.09 2

P. paradoxus 48 1

S. gilli 37 1

H  bolini 78 1

M  Jaok 132.8 83-409 67.93 27

M  scorpius 273.3 109- 467 93.53 63

T, pingeli 70.5 38-170 30.72 19
Agoni dae

P, barbata 81,0 28-183 25, 51 160

A. acipenserinus 179.1 26-285 94. 03 125

A bartoni 67 1

0. dodecaedron 10008 61-127 28, 08 4
rlerericee 1

) 47.5 43-52 6. 36 2

L. cyclopus
Bathymasteridae

B. caeruleofasciatus 181.3 78- 231 69, 80 4

B. signatus 79*7 72-90 9.29 3
Stichaeidae

L. medius 65. 4 49-120 30. 58 5

C. polyactocephaluse 240 1

A. purpurescens 107 .0 106-108 1,41 2

S. punciatus 107. 4 91-116 9.61 5
Pholidae

P. izeta 129.9 47-202 32.34 126

Apodichthys flavidus 3224 1
Anarhichadidae

A orientalism 94 1
Zaproridae

Z. silenus 113. 6 59- 163 37.45 8
Pleuronectidae

H. elasscdon 130. 3 37-297 56. 24 39

H. stenolepis 113.9 50- 1015 144.38 57

I. isolepis 192.8 107- 343 56. 48 35

P. quadrituberculatus 282,0 179-385  145.66 2

P. melanostictus 192. 4 42-507 100. 68 98

P. stellatus 215.0 32-553  102.81 155
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Table 5. Mean pelagic surface temperatures (°C) by cruise
and bay, with standard deviation and sanple sizes
Crui se Crui se
(dates) Ugak Bay Kaiugnak Bay Alitak Bay nean
1 No No T =5.3
(5/21-6/3) i nformation information S.D. = 1.209 5.3
n = 17
2 T =12,5 T =8.9 T =93
(6/16 -6/30) S.D. = 0.924 $.D. = 0,564 S.D. = 1,154 10*4
n =18 n =9 n =22
3 T =10.3 T =11,4 T =10.6
(7/15-8/7) S.D. = 1.013 S.D., = 0.180 S.D. = 0.747 10,7
n =29 n =17 n =37
4 T =97 T =10.4 T =10,1
(8/25 -9/16) S.D. = 0.529 $.D. = 0.508 S.D. = 0.281 10.0
n =38 n =17 n =53
Bay 1
m cans 10*5 10.5 10* 1
1

for comparability with other

The mean for Alitak Bay is based on the last three cruises only,
bays.
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Table 6. Mean midwater tenperatures (°C) by depth, cruise,

and bay
Cruise 1 (5/21-6/3): Alitak Bayl
Depth, m T n
No information available for 31-50 2.9 1
Ugak and Kaiugnak bays 51-70 3.1 1
71-90 2.6 1
91-110 2.2 1
131- 150 3*4 1
Cruise 2 (6/16-6/30): No midwater trawling
Cruise 3 (7/15-8/7):
Ugak Bay Kaiwnak Bay Alitak Bay
Depth, m T n Depth, m T n Depth, m T n
9 7.8 1 9 10.6 1 9 9,6 1
14-30 7.2 8 14- 30 1043 2 14- 30 9.9 2
31-50 51 2 51-70 7,5 1 31-50 6.9 4
51-70 6.1 1 91-110 57 1 51-70 53 1
71-90 7.0 1 91-110 2.4 1
Cruise 4 (8/25-9/16):
. Ugak Bay Kaivgnak Bay Alitak Bay
Depth, m T n Depth, m T n Depth, m T n
9 3.1 2 9 10.1 1 9 10.0 2
14- 30 8.4 5 14- 30 9*9 2 14- 30 9.8 5
51-70 8.4 2 31-50 7.6 1 31-50 9*3 5
71-90 7.8 1 51-70 6.5 1 51-70 6.9 1
91-110 6.5 2 91-110 3.2 3
111-130 2.4 1

1Alitak Bay, Cruise 1 tenperatures are possibly inaccurate because
of problens with the bathythemmograph slides.
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Table 7. Mean nearshore surface tenperatures (°C) by cruise .
and bay, with standard deviations and sanple sizes

Crui se Crui se
(dates) Ugak Bay Kaiwgnak Bay Alitak Bay nmeans
1 T =174 T =7,0 T =7.0
(5/21-6/3) S.D., = 0.850 s5.D. = 1.061 S.D. = 0,716 7.2
n =13 n =9 n =5
2 T =17.8 T = 0.2 T = 10.2
(6/16-6/30) S.D. = 1,235 S.D. = 10759 S.D. = 1.618 8.9
n =40 n =13 n = 33
3 T = 11.5 T = 12.2 T.10.9
(7/15-8/7) S.D. = 1.592 5.D. = 0. 269 S.D. = 0.990 11. 4
n =21 n =11 n = 26
y T = 9.6 T = 11.6 T = 10.1
(8/25-9/16) S.D, = 1.222 S.D..0, 769 S.D. ~ 0.623 10. 2
n = 32 n =16 n =40
Bay

neans 9*0 10. 3 10.2
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Tabl e 8, Mean nearshore and pelagic salinities (parts per
t housand) by bay (initialed) and cruise nunber
Mean Sanpl e
Bay/ crui se Habit at salinity (°00) Rang e si ze
U1l Nearshore 19.6 0.6 30.5 5
u?2 Nearshore 12.3 1.3 32,1 8
u?2 Surf ace 12.8 1*7 27.9 3
U3 Nearshore 17.6 7.2 24.3 3
U3 M dwat er 33.2 31.0 - 35.8 12
us M dwat er 32.91 31.0 - 33.6 11
U Sur f ace 24.0 10.4 30,6 16
UL Midwater 32.8 28.9 33.6 11
K2 Near shor e 29.2 26. 3 32.0 2
K3 Near shor e 27.9 27.0 -729.3 3
K3 M dwat er 33,1 32.4 33.6 4
K 4 Surface 29,9 29,1 30.6 10
K u M dwat er 33,6 33.0 34.3 7
Al Nearshore 21.0 11.3 3C.6 2
Al Surf ace 29,7 27.7 32.0 3
A2 Near shor e 30.0 26.0 31.8 7
A2 Surf ace 31,4 1
A3 Nearshore 31.5 1
A3 Surf ace 31.7 26. 2 33.0 27
A3 Midwater 33.1 32.6 33.7 9
AL Surf ace 32.4 30.7 32.9 35
Al Midwater 33.3 31.1 - 34.7 17

1Excluding the suspiciously high value of 35.8°/c0 imrediately

above,
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UGAK BAY

Fig. 1.

i54° 152"

Base map showi ng Kodiak Island and location of study bays.
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Fig. 6A & B. Townet CPUE of capelin in cruises 2-4 and in various
regions of Ugak Bay (A, top) and Kaiugnak Eay (B,
bottom). The cruise nunbers are indicated below the
bars. The diurnal catches in Alitak Bay were too
smal | to warrant graphing.
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Townet CPUE of Pacific sandfish in cruises 2-4 and in
various regions of Ugak Bay (A, top) and Kaiugnak Bay
(B, bottom). The cruise nunbers are indicated bel ow
the bars. The diurnal catches in Alitak Bay were too
smal | to warrant graphing.
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Fig. SA

152°55’ 152°35

Townet CPUE of age O pink salnmon in cruises 2-4 and in
various regions of Ugak Bay. The cruise nunbers are
indicated below the bars. Catches in Kaiugnak Bay were
too small to warrant graphing.
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Fig. 8B. Townet CPUE of age O pink salmon in cruises 2-4 and in
various regions of Alitak Bay. The cruise nunbers are
i ndi cated bel ow the bars.
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Fig. 9.

Townet CPUE of age 1 greenings (Hexagrammos spp. ) in cruises
2-4 and in various regions of Alitak Bay. The cruise nunbers

are indicated below the bars, Catches in Ugak and Kaiugnak
Bays were too small to warrant graphing.
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Fig. 10A & B. Midwater trawml CPUE of capelin in cruises 1, 3, and Y4
and in various regions of Ugak Bay (A, top) and
Kai ugnak Bay (B, bottom). The cruise nunbers are
i ndi cated below the bars.
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Fig. 10C. Midwater trawl CPUE of capelin in cruises 1, 3, and 4
and in various regions of Alitak Bay. TIhe cruise nunbers
are indicated bel ow the bars.
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Midwater trawl CPUE of Pacific sandfish in cruises 1,
3, and 4 and in various regions of Ugak Bay (A, top)

and Kaiugnak Bay (B, bottom).  The cruise nunbers are
i ndi cated bel ow the bars.
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Fig. 11C. Midwater trawl CPUE of Pacific sandfish in cruises 1, 3 and
4 and in various regions of Alitak Bay. The cruise nunbers
are indicated bel ow the bars.
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Fig. 13A € B. Beach seine CPUE of sand lance in cruises 1-4 and in
various regions of Ugak Bay (A, top) and Kai ugnak
Bay (B, bottom). The cruise nunmbers are indicated

bel ow the bars.
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Fig, 13C. Beach seine CPUE of sand |lance in cruises 1-4 and in various

regions of Alitak Bay. The cruise nunmbers are indicated
bel ow the bars.
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Bay (B, bottom). The cruise numbers are indicated

bel ow the bars.
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Fig. 14C. Beach seine CPUE of pink salmon in cruises 1-4 and in
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Fig. 15A € B, Beacl seine CPUE of chum salnon in cruises 1-4
and in various regions of Ugak Bay (A, top) and
Kaiugnak Bay (B, bottom).  The cruise nunbers
are indicated below the bars. catches in Alitak
Bay were entirely from one crui se and region,
and do not warrant graphing.
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Beach seine CPUL of Dolly Varden in cruises 1-4% and

in various regions of Ugak Bay. Catches in Kaiugnak
Bay were too small to warrant graphing. The cruise

nunbers are indicated below the bars
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Fig. 16B. Beach seine CPUE of Dolly Varden in cruises 1-4 and in
various regions of Alitak Bay. The cruise nunbers are
i ndi cated bel ow the bars.
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Fig. 17A & B. Beach seine CPUE of great sculpin in cruises 1-4 and in
vari ous regions of Ugak Bay (A, top) and Kaiugnak Bay
(B, bottom). The cruise numbers are indicated below

the bars.
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Fig. 17C. Beach seine CPUE of great sculpin in cruises 1-4 and in

various regions of Alitak Bay. The cruise numbers are
i ndi cated bel ow the bars.
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bel ow the bars. Catches in Alitak Bay were too small
to warrant graphing.
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Fig. 19A & B. Try net CPUE of yellowfin sole in cruises 2-4 and in
various regions of Ugak Bay (A, top) and Kaiugnak Bay
(B, bottom). The cruise nunbers are indicated bel ow
t he bars.
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Fig. 19C. Try net CPUE of yellow fin sole in cruises 2-4 and in various
regions of Alitak Bay. The cruise numbers are indicated bel ow

the bars.
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Fig. 20A & B. Try net CPUE of rock sole in cruises 2-4 and in various
regi ons of Ugak Bay (A, top) and Kaiugnak Bay (B, botton).
The crui se numbers are indicated bel ow the bars.
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Fig. 20C. Try net CPUE of rock sole in cruises 2-4 and in various regions
of Alitak Bay. The cruise nunbers are indicated bel ow the bars.
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Trammel net CPUE of rock greenling in cruises 2-4 and
various regions of Ugak Bay (A, top) and Kaiugnak Bay

(B, bottom). The cruise nunhers are indicated bel ow
the bars
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Fig. 21c. Trammel net CPUE of rock greenling in cruises 2-4 and in various
regions of Alitak Bay.The crui se numbers are indicated bel ow

the bars.
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Fig. 22A ¢ B. Trammrel net CPUE of nasked greenling in cruises 2-4
and in various regions of Ugak Bay (A, top) and

Kaiygnak Bay (B, bottam). The cruise numbers are
i ndi cated bel ow the bars.
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Fig. 22C. Trammel net CPUE of nasked greenling in cruises 2-4 and
in various regions of Alitak Bay. The cruise numbers
are indicated bel ow the bars.
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Fig. 23A ¢ B. Tramel net CPUE of whitespotted greenling in cruises
2-4 and in various regions of Ugak Bay (A, top) and

Kaiugnak Bay (B, bottom). The cruise nunbers are in-
di cated bel ow the bars,
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pool ed over all bays and gear types.
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Fig. 51. Prey spectrun of 16 juvenile Pacific sandfish caught by midwater trawl in Ugak
Bay in late Auwgust. There were no empty stomachs, and unidentified material
comprised 36.9 percent of total weight of contents.
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Fig. 53. Prey spectrumof 86 juvenile and adult sand |ance caught in the
intertidal zone of all bays, late June - mid-Septenber. There
were no enpty stomachs, and unidentified material comprised
53.6 percent of total weight of contents.
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Prey spectrum of 59 juvenile and adult yellow fin
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25.7 percent of total weight of contents.
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Fig. 60. Prey spectrum ofi10starry flounder, Platichthys ste 1 latus.
1 nm= 2 percent for frequency of occurrence (horizontal

axis). There were no enpty stomachs, and unidentified
material conprised 21.6 percent of total weight of contents.
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Appendi x Table 1.

Checklist of all species caught, their occur-

rence by cruise, bay, and gear type, and their

rel ati ve abundancels?

Cccurrence Qccurrence Cccurrence Rel ative
Speci es by cruise by bay by gear type abundance
Raj idae
Big skate 3 u Try R
Raja binoculata
Uni dentified Osteichthyes 1 U,K M,B
Clupeidae
Pacific herring 1,2,3,4 U,K,A T,M,B,Tr A
Clupea harengus pallast
Salmonidae
Pi nk sal non 1,2,3,4 U,K,A T,M,B v
Oncorkynchus gorbuscha
Chum sal non 1,2,3,4 U,K,A T,M,B,Tv A
Oncorhynchus keta
Coho sal non 2,3,4 U,K,A T,M,B c
Oricorhynchus kisutch
Sockeye sal nobn 2,3,4 U,K,A T,B,Tr
Oncorhynchus nerka
Dol Iy Varden 1,2,3,4 U,K,A T,B,Tr c
Salvelinus malma
Osmeridae
Surf smelt 1,4 u B I
Hypomesus pretiosus
Capelin 1,234 U,K,A T,M,B,Try v
Mallotus villosus
Gadidae
Pacific cod 1,2,3,4 U,A T,B,Try,Tr
Gadus macrocephalus
Paci fi ¢ tomcod 4 u Try R
Microgadus proximus
Val | eye pollock 1,2,3,4 U,K,A T,M,B,Try

Theragra chalcogramma
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Appendi x Table 1. Checklist of all species caught, their occur-
rence by cruise, bay, and gear type, and their
rel ati ve abundance - Continued

Qccurrence Qccurrence Cccurrence Rel ati ve
Speci es by cruise by bay by gear type abundance
Zoarcidae
Al aska eelpcut 1,3,4 A M

Bothrocara  pusitlum

Gast er ost ei dae
Threespine stickl ebacks 1,3,u U,K,A T,M,B - C
Gasterosteus aculeatus

Tube-snout 4 K Try R
Aulorhynchus flavidus

Uni denti fi ed Scorpaeniformes 1,2 UK M B, Try
Scor paeni dae

Black rockfishk 2,3,4 U,K,A T,B,Try,Tr
Sebastes melanops

Ti ger rockfish 4 A T R
Sebastes nigrocinctus
Hexagrammidae
Uni dentified Hexagrammos 1,2,3 U,K,A T,M,B
Kel p greenling 4 U,K Try, Tr R

Hexagrammos decagrammus

Rock greenling 2,3,4 U,K,A T,B,Try,Tr A
Hexagrammos lagocephalus

Masked greenling 1,2,3,4 U,K,A T,M,B,Try,Tr A
Hexagrammos octogrammits

Whitespotted greenling 1,2,3,4 U,K,A T,M,B,Try,Tr A
Hexagrammos stelleri

Lingcod 4 A T, Try R
Ophiodon elongatus

Atka mackerel 4 A Tr R
Pleurogrammuis monopterygius
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Appendix Table 1. Checklist of all species caught, their occur-
rence by cruise, bay, and gear type, and their
rel ati ve abundance - Continued

occurrence Cccurrence Qccurrence Rel ati ve

Speci es by cruise by bay by gear type abundarice
Cottidae

Uni dentified Cottidae 1,2,3,4 U,X T,M,B,Try

Padded sculpin 3,4 U,A B
Artedius fenestralis

Crested sculpin 2,4 U,A T,M,Try,Tr R
Blepsias bilobus

Silverspotted sculpin 1,2,3,4 U,K,A T,M,B,Try c
Blepsias cirrhosus

Buf fal 0 sculpin 2,3,4 U,K B, Try R
Enophrys bi son

Antl ered sculpin 4 U,A Try, Tr R
Enophrye diceraus

Soft sculpin 3,4 u T,M R
Gilbertidia sigalutes

Gymnocanthus spp. 2,3,4 U,K,A B, Try c
(G. galeatusand @,
pistilliger)

Red Irish Lord 2,4 U,K,A Try, Tr R
Hemilepidotus hemilepidotus

Yellow Irish Lord 1,2,3,4 U,K,A T,M,B,Try,Tr I
Hemilepidotus jordeni

Paci fi c staghorn sculpin 1,2,3,4 U,A B,Try,Tr
Leptocottus armatus

Uni dentified Myoxocephalus 1,3 U,K.A M,B,Tr

Pl ain sculpin 2,3,4 U,K,A T,B,Try,Tr

Myoxocephalus | aok

Great sculpin 1,2,3,4 U,K,A T,B,Try,Tr A
Myoxocephalus polyacan-
thocephalus
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CheckLi st of all species caught,
rence by cruise
rel ative abundance -

bay,

their

Continued

occur -
and gear type, and their

Aptocyclus ventricosus

Qccurrence Cccurrence Qccurrence Rel ati ve
Speci es by cruise by bay by gear type abundance

Shorthorn sculpin 2.3, 4 U,K,A B,Try,Tr
Myoxocephaluz szorpius

Eyeshade sculpin 3 A Tr R
Nautichthys pribilovius
Porocottus quadrifilis 2 u B R

Tadpol e sculpin 3 K T R
Psychrolutes paradoxus

Manacl ed sculpin 4 K Try R
Synchirus gilli

Uni dentified Triglops 1,2 U,K,A M, Try

Ri bbed sculpin 3,4 U,A M, Try
Triglops pingeli

Bigmouth sculpin 3 K M R
Hemitripterus bolini

Agoni dae

Aleutian alligator fish 4 u Try R
Aspidophoroides bartoni

Bering poacher 2,4 u Try R
Occella dodecaedron

Tubenose poacher 1,2,3,4 U,K,A T,B Try C
Pallasina barbata

St urgeon poacher 2,3, 4 U,K,A T,M,B,Try,Tr c
Agonus acipenserinus

Cyclopteridae
Uni dentified Cyclopteridae 3 u T
Snmoot h lumpsucker 4 A M
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Checklist of all species caught, their occur-
rence by cruise, bay, and gear type, and their
rel ati ve abundance- Continued

CQccurrence Cccurrence Cccurrence Rel ative
Speci es by cruise by bay by gear type abundance
Uni dentified Liparis 1 u B
Ri bbon snailfish 3,4 U,A Try R
Liparis cyclopus
Trichodontidae
Pacific sandfish 1,234 U,K,A T,MB, Try v
Trichodon trichodon
Bathymasteridae 1,2 U,K,A T,M,B
Uni denti fi ed Bat hynast eri dae
Al askan ronquil 2,3,4 U,K Try, Tr R
Bathymaster caeruleo-
fasciatus
Sear cher 3,4 u Try R
Bathymaster signatus
Anarhichadidae
Bering wol ffish 2,3 U,K T,M R
Anarhichas orientalism
Stichaei dae
Unidentified Stichaeidae 1,2 U,K,A T, MTry
H gh cocksconb 1,4 U,K B,Tr R
Anoplarchus purpurescens
Decorated warbonnet 4 A Tr R
Chirolophis polyacto-
cephalus
Uni dentified Lumpenus 3,4 A M
St out eelblenny- 4 U,A M,Tr c
Lumpenus medius
Snake prickleback 1,2,3,4 U,K,A T, MB, Try A

Lumpenus sagitta
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Appendi x Table 1. Checklist of all
rence Dy cruise,

rel ati ve abundance -

speci es caught,
and gear type,

bay,
Conti nued

their occur-

and their

Cccurrence Qccurrence Cccurrence Rel ative
Speci es by cruise by bay by gear type abundance
Arctic shanny 2,4 K,A Try R
Stichaeus punctatus
Pholidae
Penpoi nt gunnel 3 K Try R
Apodichthys flavidus
Crescent gunnel 1,2,3,4 U,K,A B, Try c
Pholis laeta
Zaprori dae ‘
Prowfish 3,4 K,A T4 R
Zaprora silenus
Ammodytidae
Paci fic sand |ance 1,2,3,4 U,K,A T,M,B,Try i
Ammodytes hexapterus
Pleuronectidae
Uni dentified Pleuronec-
tidae 4 A Try
Flathead sol e 3,4 U.K T, MTry
Hippoglossoides elassodon
Pacific halibut 2,3, 4 U,K,A Try , Tr
Hippoglossus stenolepis
Butter sole 2,3, 4 UK Try
Isopsetta isolepis
Rock sole 1,2,3,4 U,K,A T,M,B,Try,Tr A
Lepidopsetta bilineata
Yellowfin sol e 2,3,4 U,K,A M,B,Try,Tr A
Limanda aspera
Starry flounder 1,2,3,4 U,K,A B,Try,Tr c
Platichthys stellatus
Alaska plaice 2,3 u Try R

Pleuronectes quadrituber-

culatus
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Appendix Table 1. Checklist of all species caught, their occur-

rence by cruise, bay, and gear type, and their
rel ative abundance - Continued

Cccurrence Qccurrence Cccurrence Rel ative
Speci es by cruise by bay by gear type abundance

Pleuronectidae (Conti nued)
Sand sol e 1,2,3,4 U,K,A B, Try I
Psettichthys melano-
stictus

lNomenclature i s standardi zed according to Bailey, Reeve, M , et al
(1970).

2symbols :
Crui se; cruise nunber
Bay; U = Ugak Bay, K = Kaiugnak Bay, A-Alitak Bay.

Gear type; T = tow net, M= nidwater trawl, B = beach seine
Try = try net, Tr = trammel net.
Rel ati ve abundance categories were arbitrarily defined on the
basis of total catch in nunbers over the entire study: R = rare
(1-10), | .infrequent (11-100), C = common (101-500), A
abundant (501-15000), V = very abundant (> 15001).



Appendi x Table 2. Cumul ative tow net catches of all species from three regions of Ugak Bay,
Cruise 2

CPUE val ues are nean catches per unit of effort, cunulative catch/nunber
of hauls. Life history stages represented in the entire bay's catch are
in order of decreasing relative abundance (L=larvae, J=juveniles, A=adults).

hiLISI?)ry Inner (7 hauls) Middle (7 hauls) Qutep (6 hauls) Tota 1 (20 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE No. CPUE

M. villosus J,A 2291 327.29 2 .33 2293 114. 65
O keta J 119 17.00 13 2.17 132 6. 60
O gorbuscha J 1 .14 28 4.00 29 1.45
0. kisutech post - smel t 4 .57 21 3.50 25 1.25
O. nerka post - snel t 9 1.29 3 .50 12 . 60
S. malma A 5 11 1 17 6 .30
T. trichodon J 5 .71 5 .25
Hexagrammos spp. J 1 .14 1 .05
H Jordani A 1 .17 1 .05
A orientalism J 1 .14 1 (B
Uni dentified Stichaeidae J 1 .17 1 .05

OhT



Appendi x Table 3. Cumul ative tow net catches of all species fromthree regions of Ugak Bay,

Cruise 3

CPUE val ues are mean catches per unit of effort, cunulative catch/nunber
of hauls. Life history stages represented in the entire bay's catch are
in order of decreasing relative abundance (L=larvae, J=juveniles, A=adults).

hlLL‘I (ca)ry Ipnér (7 hauls) Middie (7 hauls) Quter (6 hauls) Total (20 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE No. CPUE
M. villosus J,A 7308 1044. 00 4492 641. 71 29 4.83 11829 591. 45
T. trichodon J 2 .29 453 eu.71 1937 322. 83 2392 119.60
O gorbuscha J 93 13.29 153 21.S6 13 2. 17 259 12.95
L. sagitta J 5 v 31 4.43 36 1. 80 J[_
0. kisutch post-smolt 22 3.14 11 1.57 33 1.65
O nerka post - snel t 17 2.43 1 17 18 .90
O keta J 6 .86 7 1.00 3 .50 16 .80
S. malma A 4 .57 4 .20
G aculeatus J 4 .57 4 .20
Hexagrammos spp. J 1 .14 2 .33 3 .15
T chalecogramma J 1 14 1 17 2 .10
A.  hexapterus L,J 1 14 1 .14 2 .10
B. cirrhosus J 1 .14 1 .05
G sigalutes J 1 .14 1 .05
H jordani A 1 .14 1 .05 “
Uni denti fi ed J 1 .14 1 .05

Cyclopteridae




Appendi x Tabl e 4.

Cunul ative tow net catches of all
Cruise 4

CPUE val ues are nean catches per unit of effort,

of haul s.

cunul ati ve catch/ nunber
Life history stages represented in the entire bay's catch are

species fromthree regions of Ugak Bay,

in order of decreasing relative abundance (L=larvae, J=juveniles, A=adults).

hlLlsf[ ?)ry [ nner (7 hauls) M ddl e (7 hauls) Quter (6 hauls) Total (20 hauls
Speci es st ages No. CPUE No. CPUE No. CPUE No. CPUE

T. trichodon J 1009 144.14 393 56.14 1271 211.83 2673 133. 65
M villosus L,J 875 125.00 50 7.14 192 32.00 1117 55. 85
0. gorbuscha J 5 71 44 6.29 65 10 83 114 5.70
S. melanops J 5 71 5 .83 10 .50
O keta J 1 .14 5 71 6 .30
O nerka post - snel t 2 .29 3 .43 1 17 b .30
G aculeatus J 3 .43 2 .29 5 .25
O kisuteh post - snel t 4 .57 4 .20
L. sagitta J 2 .29 2 .33 4 .20
A.  hexapterus J 3 43 3 15
T. chalcogramma J 1 .14 1 .05
Hexagrammos spp. J 1 , 14 1 .05
B. bilobus J 1 .14 1 .05
H Jordant J 1 17 1 .05
P. barbata J 1 .14 1 (B
A, acipenserinus J 1 (17 1 .05

AIE)



Appendi x Table 5. Cunmulative surface trawl catches of all species from three regions of Ugak Bay,
Cruise 1

CPUE val ues are nean catches per unit of effort, cumulative catch/nunber
of hauls. Life history stages represented in the entire bay's catch are
in order of decreasing relative abundance (L=larvae, J=juveniles, A=adults).

hklstciry Inner (7 hauls) Middle (6 hauls) Quter (3 hauls) Total (16 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE No. CPUE

A.  hexapterus L,J,A 1431 204. 43 932 155. 33 5 1. 67 2368 148. 00

M villosus L,J,A 92 13. 14 92 575
0. gorbuscha J 6 1.00 1 .33 7 .44
Unid. Stichaeidae L 6 . 86 1 .17 7 . bh
C. h.. pallast J 6 . 86 6 . 38
Unid. Scorpaeniformes L 4 .57 1 17 5 .31
H. jordani J 5 71 5 .31
B. eirrhosus J 1 .14 1 17 1 .33 3 .19
G aculeatus A 1 .14 1 .06
Triglops sp. L 1 .33 1 .C6
T. trichodon L 1 .33 1 .06

Uni dentified Bathy-
masteridae L 1 .17 1 .06

ehT



Appendi x Table 6. Cunul ative midwater trawl catches of all species firom three regions of Ugak Bay,
Cruise 1

CPUE val ues are nean catches per unit of effort, cunulative catch/nunber
of hauls. Life history stages represented in the entire bay's catch are
in order of decreasing relative abundance (L=larvae, J=juveniles, A=adults).

hILISI El’y Inner (4 shauls) Mddle (2 hauls) Quter (3 hauls) Total (9.5 hauls)
. Speci es st agei No. CPUE I\b.. _CPé/JOE No. CPUE No. CPUE
A, hexapterus A 152 33.78 37 18. 50 16 5.33 205 21.58
M. villosus L,A 178 39.56 6 3.00 18 19.37
Triglops sp. L,J 2 .44 3 1.50 8 2,67 13 1.37
H. Jordani J 5 1.11 6 2.00 11 1.16
Unid. Scorpaenifornes L,J 3 .67 | 3 .32
Unid. Bat hymasteri dae L 1 .22 1 .50 2 .21
Unid. Gstei chthyes L 1 .50 1 11
C. h. pallasi J 1 .22 1 11
0. gorbuscha J 1 .22 1 A1
H. octogrammus J 1 .22 1 (11
B. cirrhosus J 1 .50 1 1

thl



Appendi x Table 7. Cunul ative midwater trawl catches of all species fromthree regions of
Ugak Bay, Cruise 3

CPUE val ues are mean catches per unit of effort , cumulative catch/nunber
of hauls. Life history stages represented in the entire bay' s catch are
in order of decreasing relative abundance (L=larvae, J=juveniles, A=adults).

ShT

hiLlsIgry [nner (9 hauls) Mddle (8 hauls) Quter (6 hauls) Total (23 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE No. CPUE

M villosus J,A 988 109. 78 2528 316. 00 90 15.00 3606 156. 78
T. trichodon J LA 1 L1l 546 68. 25 285 47.50 832 36.17
L. sagitta L,J,A 31 3.44 53 6. 63 84 3.65
A, hexapterus L,J 34 3.78 34 1.48
H. elassodon J 16 1.78 16 .10
H Jjordant L,J 9 1.00 1 .13 10 .43
O gorbuscha J 6 .67 b . 26
G styalutes J. 3 .33 1 .13 4 17
T. chalcogramma J 2 .25 1 .17 3 .13
O kisuteh post - snel t 2 .33 2 .09
L. bilineata A 1 11 1 13 2 .03
C. h.. pallasi A 1 (11 1 .04
O keta J 1 11 1 .04
B. cirrhosus J 1 13 1 .04
T. pingeli A 1 13 1 .04
A. acipenserinus J L 13 1 .04




Appendix Table 8. Cumul ative midwater trawl catches of all species from three regions of

Ugak Bay, Cruise 4

CPUE values are mean catches per unit of effort, cunulative catch/
number of hauls. Life history stages represented in the enti:e

bay’'s catch are in order of decreasing relative abundance
(1, . larvae, J = juveniles, A . adults)

h|L|sI (e)ry | nner (7 hauls) Mddle (6 hauls) Outer (6 hauls) Total (19 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE To CPUE

T. trichodon J 980 140. 00 597 99.50 11558 1926. 33 13135 691. 32
M. viilosus J 455 65. 00 4670 778. 33 177 29.50 5302 279. 05
L. sagitta A 4 .57 4 .21
T. chalecograma J 2 .29 2 11
B. bilobus A 2 .29 2 .11
G sigalutes J 2 .29 2 A1

96T



Appendi x Tahle 9. Cumul ative beach seine catches of all species fromthree regions of Ugak Bay,

Cruise 1

CPUE val ues are nmean catches per unit of effort, cumulative catch/

number of hauls. Life history stages represented in the entire
bay's catch are in order of decreasing relative abundance

(L.larvae, J = juveniles, A .adults)
Life
hi story Inner (5 hauls) Mddle (6 hauls) Quter (& hauls Total (16 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE No. CPUE
A, hexapterus A 4 .80 7310 1218. 33 7314 457,13
O gorbuscha J 205 41.00 53 8.83 195 39.00 453 28.31
M  polyacanthocephalus J 113 22.60 4 .80 117 7.31
O keta J 65 13.00 17 2.83 82 5.13 -
S. malma A 44 8.80 1 17 1y 2.80 59 3,69 A
M. villosus A 36 6. 00 36 2.25
Myoxocephalus Sp. (pro- J 16 3.20 4 .80 20 1.25
bably M. polyacantho-
cephalus)
H., pretiosus A 17, 3.40 17 1.06
Uni dentified Scorpaeni- L,J 17 3.40 17 1.06
formes
P. stellatus A,J 1 .20 2 .33 7 1. 40 10 .63
B. cirrhosus J,A 7 1.40 7 .44
H. octogramms A 4 .80 4 .25
P. laeta 3 .60 3 .19
L. armatus JL,A 1 .20 1 17 2 .13
Uni dentified Bathy- J 2 .40 2 .13
masteridae
G aculeatus A 1 17 1 .06
P. barbata A 1 .17 1 .06
Liparis sp. J .20 1 . 0 6
L. bilineata A 1 17 1 .06
P. melanostictus A 1 .17 1 .06




Appendi x Table 10. Cumul ative beach seine catches of all species from three regi ons of Ugak Bay,
Cruise 2
CPUE val ues are nean catches per unit of effort, cumulative catch/

number of hauls. Life history stages represented in the entire
bay's catch are in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)
Life
hi story Inner (7 hauls ) Middle (3 hauls) outer_(4 haul s) Total (14 hauls)

Speci es st ages No. CPUE No. CPUE No. CPUE No. CPUE

A hexapterus A 2107 301.00 93 31.00 2 .50 2202 157. 29
0. gorbuscha J 17 2.43 2099 699. 67 2 .50 2118 151. 29
0. keta J 71 10. 14 38 12. 67 1 5 3.75 124 8. 86
M. polyacanthocephalus J,A .93 13. 29 12 4.00 15 3.75 120 8.57
P. stellatus A 3 43 2 .67 14 3.50 19 1.36
L. bilineata J,A 1 .14 6 2.00 11 2.75 18 1.29
L. sagitta A 12 3.00 12 . 86
0. kisutch J 8 2.00 8 .57
H Jordani J 6 . 86 6 .43
H octegrammus J,A 5 .71 5 . 36
B. cirrhosus J 5 71 5 , 36
s. m Img A 4 1,00 4 .29
L. armatus A,J 1 .14 3 .75 4 .29
P. barbata J 3 .43 1 .33 4 , 29
E. bison J 2 .67 1 .25 3 .21
P. laeta 3 .43 3 , 21
P. melanostictus A 1 .33 2 .50 3 21
s. melanops J 2 .29 2 .14
P. quadrifilis 2 .29 2 , 14
0. nerka Post - snel t 1 14 1 .07
M villosus A, 1 .33 1 .07
Uni denti fi ed Scorpaeniformes L 1 .14 1 .07
H. Zagocephalus J 1 14 1 .07
Unidentified Cottidae X .14 1 .07
Gymnocanthus sp. J 1 .14 1 .07

8hT



Appendi x Table 11,

Cunul ati ve beach seine catches of all
Cruise 3

CPUE val ues are nean catches per unit of effort, cunulative catch/
nunber of hauls. Life history stages represented in the entire
bay’s catch are in order of decreasing relative abundance

species fromthree regions of Ugak Bay,

(L = larvae, J = juveniles, A = adults)
Life
history Ioner (8 hauls) JdeeJLhamJ,s.J Q_uj‘_g_(_.?._hauls) Tatal (14 hauls
Speci es st ages No. CPUE CPUE . CPUE No. CPUE

0. gorbuscha J,A 23 2.88 - 10378 3459. 33 13 4.33 lou41u 743. 86
0. ke ta J,A 51 6. 38 672 224.00 13 4.33 736 52.57
A hexapterus 463 154. 33 463 33.07
L. sagitta A 309 103.00 43 14. 33 352 25.14
M villosus J 300 “° 100*QO 300 21. 43
M. polyacanthocephalus J 52 6. 50 10 3.33 3 1.00 65 .4.64
L. bilineata J 5 .63 7 2.33 26 8.67 38 2.71
H stelleri J 19, 2. 38 6 2.00 .9 3.00 34 2,43
P. laeta A 28 3.50 28 2.00
S. m lma A 3 .38 4 1.33 15 5.00 22 1.57
H octogrammus J 21 2.63 21 1.50
B. cirrhosus J. 11 1.38 11 .79
P. melanostictus 9 3.00 9 . 64
P. barbata J 3 .38 5 1.67 8 .57
L. armatus A 1 .13 3 1.00 -3 1.00 7 .50
P. stellatus J 5 .63 5 . 36
G aculeatus J,A 4 .50 4 2.9
0. nerka post—smalt 2 .25 2 .14
E. bison J 2 . 67 2 .14
0. kisuteh J 1 .33 1 .07
A ferestralis A 1 .13 1 .07
Myoxocephalus sp. J 1 13 1 07
A. acipenserinus A 1 .33 1 .07

BHT



Appendi x Table 12. Curul ative beach seine catches of all species fromthree regions of Ugak Bay,
Cruise 4

CPUE val ues are mean catches per unit of effort, cumulative catch/nunber
of hauls. Life history stages represented in the entire bay's catch
are in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)
Life
hi story Lnner (7 haul s) M ddl e (2 haul s) Qit er (4 hauls) Total (13 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE No. CPUE

c. h. pallasi L 1200 171. 43 1200 92.31
A hexopterus A,J 649 324.50 480 120. 00 1129 86. 85
M viillosus L 200 28.57 200 15.38
H pretiosus J 55 13.75 55 4,23
L. bilineata J,A 3 .43 11l 5.50 31 7.75 45 3.46
P. barbata J,A 35 5.00 * 8 4.00 1 .25 44 3.38
T. trichodon J 1 .50 b1 10. 25 42 3.23
H octogrammus 29 4. 1 29 2.23
M polyacanthocephalus J,A 11 1.57 12 6. 00 4 1.00 27 2.08
B. cirrhosus J 10 1.43 12 6. 00 1 .25 23 1.77
H Zagocephalus J 8 1.14 10 5. 00 2 .50 20 1.54
P. stellatus A 1 .14 12 3.00 13 1.00
s. ma lma A 7 1.00 5 1.25 12 "9
Gymmocanthus Spp. J 4 .57 8 4.00 12 .92
H, stelleri J 6 . 86 5 2.50 11 .85
P. laeta A 10 1.43 10 LT
0. ke ta J 6 .86 6 . 46
G macrocephalus J 5 1.25 5 . 38
G aculeatus J 3 .43 3 , 23
s. melanops J 1 .14 2 .50 3 .23
A fenestralis J 3 .43 3 .23
L. armatus Ad 2 .29 ‘1 .25 3 .23
P. melanostictus A 2 .50 2 , 15
0. Kisutch J 1 .14 1 .08
H Jordani J 1 .14 1 .08
M scorpius J 1 .14 1 .08

°GT



Appendi x Table 13.

Cunul ative try net catches of all species fromthree regions of Ugak Bay,

Crui se 2

CPUE wvalues are nean catches per unit of effort, cunulative catch/
nunber of hauls. Life history stages represented in the entire
bay’s catch are in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)
Life
history Inner (4 hauls) 1 17 hauls)  Quter Total (26 haulsg)
Speci es st ages No. CPUE No. CPUE No. CPUE No. CPUE
L. sagitta A,J 69 5.75 324 32. 40 393 15.12
L. bilineata J LA 26 6. 50 18 1.50 129 12.90 173 6. 65
L. aspera J,A 10 2.50 91 7.58 14 1.40 115 4.42
I. isolepis A 45 4.50 45 1.73
P. melanostictus A 1 .08 17 1.70 18 .69 .
Gymnocanthus spp. J LA 2 50 4 .33 5 .50 11 .42 2
H.  octogrammus A 2 50 1 .58 9 .35
P. barbata A 3 .25 6 .60 9 .35
M. polyacanthocephalus A 3 .75 3 .25 2 .20 8 .31
A. acipenserinus A,J 6 . 60 6 .23
P. stellatus A 3 .30 3 .12
Uni dentified Cottidae J 2 A7 2 .08
H Jjordani J 2 17 2 .08
L. armatus A 2 .20 2 .08
Triglops sp.(probably 2 “.17 2 .08
T. pingeli)
H. stenolepis A 2 .20 2 .08
R binoculata A 1 .10 1 .04
M. villosus A 1 .10 1 .04
M. jaok A 1 .25 1 .04
0. dodecaedron 1 10 1 .04
P. quadrituberculatus A 1 .08 1 .04




Appendi x Tabl e

14. Cunulative try net catches of &all species, from three regions of Ugak Bay

cruise 3
CPUE val ues are nean catches per unit of effort, cumulative catch/

nunber of hauls. Life history stages represented in the entire

bay’s catch are in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)

Life
hi story Inner (6 haul s) Mddle (7 hauls) Quter (2 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE No. CPUE

L. aspera J,A 242 40. 33 14l 20. 14 1 .50 384 25. 60
L. bilineata J,A 6 1.00 96 13.71 66 33.00 168 11. 20
L. sagitta A,J 1 , 17 105 15. 00 3 1.50 109 7.27
Gymmocanthus spp. A 53 8.83 4 .57 57 3.80
T. pinge l1 A 32 4.57 32 2.13
P, melanostictus J 13 6.50 13 .87
H elassodon 13 2.17 13 .87
e jaok J,A 12 2. 00 12 .80
H. octogrammus A,J 9 1.33 2 .29 1 .50 12 . 80
M. polyacanthocephalus A,J 7 1.17 1 .14 3" 1.50 11 .73
P. lae ta A 10 1.67 10 .67
P. stellatus A 8 4.00 8 .53
H stelleri A 2 .33 2 .29 1 .50 5 .33
L. armatus A 5 2.50 5 .33
T. chalcogramma J 4 .57 4 .27
B. cirrhosus J,A 4 .57 4 .27
P. barbata A 1 17 2 .29 3 .20
A acipenserinus A 1 14 2 1.00 3 .20
H lagocephalus J,A 1 .14 1 .50 2 13
H Jordani A 2 .29 2 .13
M scorpius A 2 .33 2 .13
G macrocephalus J 1 17 1 .07
B. caeruleofasciatus A 1 .17 1 .07
B. signatus J 1 14 1 , 07
H stenolepis J 1 14 1 .07
P. quadritubercu latus J 1 ARl 1 .07

FATHE



Appendi X Table 15. cCumulative try Net catches of all species from three regi ons of ugak Bay,
Cruise

CPUE val ues are nean catches per unit of effort, cumulative catch/
number GE hauls, Life history stages representad in the entire
bay’'s catch are inorder of decreasing relative abundance

{L = larvae, J = juveniles, A = adults)

Life
history Iopern (3 hauls) Middle (9 hauls) Quter (8 hauls) Total (20 hauls)
Species stages No. CPUE No. CPUE No. CPUE No. CPUE
L. aspera J,A 207 69.00 170 18.89 5 .63 382 18.19
L. biiineatn J,A 11 3.67 112 12.44 118 14,75 241 12.0G5
Gymnocanthius Spp. A 77 25.67 13 1.u4 90 L.50
L sagitta J,A 1 .33 5 .56 75 9.38 81 4,05
. barbata J 14 1.56 28 3.50 42 2.10
A acipenserinus AJ 14 1.56 20 2.50 34 1.70
H, stelleri JLA 8 2. 67 16 1.78 5 .63 29 1.45
B. eirriosus J,A 20 2.22 5 .63 .25 1.25
T trichedon J 2 .22 19 2.38 21 1.05
P, omelanostictus A,J 12 1.33 7 .88 19 .95
H octegrarrus J,A 4 1.33 14 1.56 18 .90
P. stellatus A 11 1.22 6 .75 17 .85
L. armatus A 5 1.67 1 .78 1 .13 13 .65
M. jaok J A 10 3.73 2 .22 12 .60
H., jordani J,A 7 2.33 2 .22 9 .45
H elassodon J.A 7 2.33 1 W11 8 40
B Zagoccphalus J,A 5 .56 5 .25
P. laata A, 1 .33 1 11 “ .25 4 .20
S. melancps J 2 . 67 1 1 3 .15
M, scorpius A 2 .67 1 S 3 .15
G dedecazdron A 3 .38 3 .15
H sterolepis J 3 .33 3 .15
i, tgolepis A 1 1 2 .25 3 .15
M. proxirus A 2 2.5 2 .10
T. eraleograrma J 1 S 1 13 2 .10
L cyelopus J 2 .25 2 .10
B signatus J 1 ! 1 .13 2 .10
G macrocepkalus A 1 1 1 .
Z. bison : J 1 3.1 -1 .05
M polyacanthocephalus J 1 13 1 .05
X, pingzli J 1l | ‘ 1 .05
A bartoni J 1 .33 | L .05
B. caeruleofasciatus J b .33 1 .05
A, purpuregcens A 1 .33 1 , 05
L medius A 1 .33 1 .05

£6T



Appendi x Tabl e 16.

Cunul ative tramrel net catches of all species fromthree regions of
Ugak Bay, Cruise 2

CPUE val ues are mean catches per unit of effort, cumulative catch/
nunber of hauls. Life history stages represented in the entire
bay’s catch are in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)

hli_lsftiry [nner (4 hauls) Mddle (2 pauls) Outer—(2 hauls) Total (8 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE No. CPUE

H oetogrammus A 105 26. 25 29 14.50 9 4.50 143 17.88
H Zagocephalus A 38 9.50 23 11. 50 46 23.00 107 13.38
L. bilineata A 13 6. 50 33 16. 50 46 5.75
A acipenserinus A b 3.00 24 12. 00 30 3.75
C. h. pallasi A 1 .25 3 1.50 4 .50
P* stellatus A 4 2.00 4 .50
L. armatus A 2 1.00 1 .50 3 .38
M polyacanthocephalus ‘A 2 50 1 50 3 .38
S. ma lma A 2 .50 2 .25
G macrocephalus A 2 .50 2 .25
H hemilepidotus A 2 1.00 2 .25

18T



Appendi x Table 17. Cumulative tramel net catches of all species fromtwo regions
of Ugak Bay, Cruise 3

CPUE val ues are nmean catches per unit of effort, cunulative catch/
number of hauls. Life history stages represented in the entire
bay’s catch are in order of decreasing relative abundance

(L carvae, J = juveniles, A = adults)

hrérsry Lnner (1 haul) Quter (2 haul) Total (3 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE

H octogrammus A 66 66. 00 58 29, 00 12y 41. 33
H  Zagocephalus A 10 10. 00 65 32.50 ‘7 25.00
L. bilineata A 8 8.00 14 7.00 22 7.33
¢. h. patllast A 21 10. 50 21 7.00
A aecipenserinus A 1 1.00 19 ,9.50 20 ‘8,67
H stelleri A 7 7.00 5" 2.50 12 4.00
L. aspera A 4 4.00 4 1.33
G macrocephalus A 2 1.00 2 .67
P. stellatus A 2 1.00 2 .67
L. armatus A 1 .50 1 .33
M. polyacantho- A 1 1.00 1 .33

cephalus

S6T



Appendi x Tabl e 18,

Bay,

Cunul ative tranmel
Cruise 4

net catches of al

speci es from three regi ons of Ugak

CPUE val ues are nean catches per unit of effort, cunulative catch/

nunber of hauls.

Life history stages represented in the entire
bay’s catch are in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)
Life
hi story Inner (1 haul) Mddle (1 haul) Quter (2 hauls) Total (4 hauls)

Speci es st ages No. CPUE No. CPUE No. CFUE No. CPUE
H Zagocephalus A 14 14. 00 13, 13.00 43 21.50 70 17.50
H octogrammus A 18 18. 00 9 9.00 8 4.00 35 8.75
H stelleri A 4 4.00 11 11.00 15 7.50 30 7.50
A acipenserinus A 1 1.00 5 5.00 22 11. 00 28 7.00
L. bilineata A,J 13 13.00 15 7.50 28 7.00
¢. h. pallasi A 19 9.50 19 4.75
. macrocephalus A 1 1.00 10 10. 00 11 2.75
H decagrammus A 4 2.00 4 1.00
M. polyacantho- A 3 1.50 3 .75

cephalus

S. ma Ima A 1 1.00 1 .50 2 .50
L. armatus A 1 1.00 1 .50 2 .50
N keta A 1 1.00 1 .25
E. diceraus A 1 1.00 1 .25
M. scorpius A 1 .50 1 ;.25
L. aspera A 1 1.00 1 .25
P. stellatus A 1 .50 1 .25

9sT



Appendi x Table 19. Cumul ative tow net catches of all species from two regions of Kaiugnak Bay,

Cruise 2

CPUE values are mean catches per unit of effort, cumulative catch/ nunber
of hauls. Life history stages represented in the entire bay’'s catch are
in order of decreasing relative abundance (L=larvae, J=juveniles, A=adults)

h:_lsi?)ry Lnner (4 hauls) Quter (6 hauls) Total (10 haul s}

Speci es st ages No. CPUE No. CPUE No. CPUE
M villosus J 3500 875.00 2033 338.83 5533 553. 30
A.  hexapterus L 250 41. 67 250 25. 00
Hexagrammos spp. J 12 3.00 10 1.67 22 2.20
Unid. Stichaeidae L 4 1.00 4 .40
Unid. Bathymaster- L 2 .33 2 .20

i dae

0. gorbuscha J 1 .25 1 .20
H jordani J 1 v /5 1 *20
Unid. Cottidae J 1 .10

M  polyacantho-
cephalus 1 .25 1 .10

LST



Appendi x Table 20. Cunul ative townet catches of all species fromtwo regions of Kaiugnak Bay,
Cruise 3

CPUE values are mean catches per unit of effort, cumulative catch/
number of hauls. Life history stages represented in the entire
bay’s catch are in order of decreasing relative abundance

(L= larvae, J = juveniles, A = adults)

hiLIsI ?)ry [ nner (4 hauls) Quter (6 hauls) Total (10
Speci es st ages No. CPUE No. CPUE No. CPUE
M willosus J,A 4943 823.83 4943  494.30
T. trichodon J 291 72.75 25 4,17 316 31.60
O. gorbuscha J,A 2 .50 3 .50 5 .50
O nerka post - smel t 4 .67 4 A0
Hexagrammos spp. J 1 .25 3 .50 4 .40
A, hexapterus J 4 .67 4 .40
O. kisutch post - smel t 3 .50 3 .30
T. chalcograma J 3 .50 3 .30
B. eirrhosus J 2 .33 2 .20
G. aculeatus J 1 17 1 .10
P. paradoxus J 1 17 1 .10
L. bilineata J 1 .25 1 .10
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Appendi x Table 21. Cumulative tow net catches of all species fromtwo regions of Kaiugnak Bay,
Cruise 4

CPUE val ues are nean catches per unit of effort, cumulative catch/
nunber of hauls. Life history stages represented in the entire
bay's catch are in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)
Life
hi story Inner (4 hauls) Quter (6 hauls) Total—~(C0 hauls)
Speci es stages No. CPUE No. CPUE No. CPUE
T. trichodon J 341 85. 25 12 2.00 . 353 35.30
M villosus J 15 3.'75 125 20.83 140 14.00
0. gorbuscha J 2 .50 2 L33 4 .40
Z. silenus J 3 .50 3 .30
G aculeatus J 2 .33 2 .20
H elassodon J 1 .25 1 .17 2 .20
T. chalecogramma J 1 .25 1 .10
S. melanops J 1 17 1 .10
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Appendi x Table 22.

Kaiugnak Bay, Cruise 1

CPUE val ues are mean catches per unit of effort. cunulative catch/
nunber of hauls. Life history-stages represented in the entire bay's
catch are in order of decreasing relative abundance (L = larvae,

J = juveniles, A = adults)

Clnulative surface-trawl catches of all species from two regions of

Life

hi story Inner (2 haulsz) outer (3 bauls) Total (5 hauls)
Speci es st ages No. CPUE lo. CPUE No . CPUE
A, hexapterus L,J, A 511 255. 50 47 15.67 558 111. 60
Uni d. Bathymaster-
i dae L 1 .50 1 .33 2 .40
Unid. Stichaeidae L 1 .50 1 .20
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Appendi x Table 23. ‘Cunulative midwater trawl catches of all species framn two regions of

Kaiwygnak Bay, Cruise 1

CPUE values are nean catches per unit of effort. cumulative catchf
nunber of hauls. Life history stages represented in the entire
bay's catch are in order of decreasing rel ative abundance

(L = larvae, J .juveniles, A = adults)
Life
history | nner (2 asuls) Quter (3 hauls] Total (5 hauls
Speci es st ages No. CPUE No. CPUL No. CPUE

A hezapterus A,J 79 39.50 8 2. 67 87 17. 40
Uni d. Bathymasteridae L 1 .50 4 1.33 5 1.00
H, Jordani J 2 1.00 1 .33 3 .60
M villosus J 2 .67 2 40
L. sagitta L 1 .33 L .20

T9T



Appendix Tabl e

24, Cunulative midwater trawl catches of all species from two regions

of Kaiugnak Bay, Cruise 3

CPUE val ues are nmean catches per unit of effort, cumulative catch/
number of hauls. Life history stages represented in the entire
bay's catch are in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)
Life
hi story Inner (3 hauls Quter (4 hauls) Total (7 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE
M, villosus J LA 421 105. 25 421 60. 14
T. trichodon J .67 5 1.25 7 1.00
T. chalcogramma J 1 .33 3 .75 4 .97
A. orientalism J 2 .50 2 .29
Uni dentified Cottidae J 1 .25 1 1
H bolini J 1 .25 1 .14
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Appendi x Table 25. Cunul ative midwater trawl catches of al

species from two regions of
Kaiwgnak Bay, Cruise 4

CPUE val ues are nmean catches-per unit of effort, cunulative catch/

nunber of hauls. Life history stages represented in the entire
bay's catch are in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)
Life
hi story | nner (3 hauls) Quter (4 hauls ) T
Speci es st ages No. CPUE No. CPUE No. CPUE
M., villosus 1742 435. 50 1742 248. 86
T. trichodon 26 8.67 721 180.25 747 106.71
T. chalcogramma 2 .67 16 4.00 18 2.57

£9T



Appendi x Table 26. Cunul ative beach seine catches of all species fromtwo regi ons of
Kaiugnak Bay, Cruise 1 )

CPUE val ues are nean catches per unit of effort, cunulative catch/
nunmber of hauls. Life history stages represented in the entire
bay's catch are in order of decreasing relative abundance

(L= 1larvae, J = juveniles, A .adults)
Life
hi story Inner (4 hauls) "Quter (5 haulg) Total (9 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE

A. hexapterus A 1242 310. 50 1242 138. 00
O gorbuscha J 3 15 437 87. 4 440 48. 89

M villosus A 74 18. 50 74 8.22
M polyacanthocephalus J.A 71 17.75 3 . 60 74 8.22
Myoxocephalus spp. J 61 15. 25 4 .80 65 7.22
H. octogrammus A 39 7.80 39 4.33
Uni dentified Osteichthyes L 1 .25 12 2.40 13 1.44
B . eirrhosus J 1 .25 9 1.80 10 1.11
S. malma A 1 .25 7 1.40 8 .89
L. sagitta 3 .75 3 .33
C. h. pallast J 1 .25 1 J11

G aculeatus 1 .25 1 11
Uni dentified Scorpaeniformes L 1 .20 1 11
A. purpurescens A 1 .20 1 J11
L. bilineata A 1 .25 1 L1l
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Appendi x Table 27. Cumul ative beach seine catches of all species fromtwo regions of Kai ugnak
Bay, Cruise 2

CPUE val ues are nmean catches per unit of effort, cunulative catch/
number of hauls. Life history stages represented in the entire
bay’s catch are in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)
Life
history Inner (3 hauls) Quter (3 hauls) Total (6 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE
0. gorbuscha J 10 3.33 2983 994,33 2993 498. 83
7. trichodon J 315 105. 00 315 52.50
M. polyacanthocephalus J,A 236 78. 67 3 1.00 239 39.83
H. octogrammus 65 21.67 65 10.83
Hexagrammos spp. J 19 6. 33 19 3.17
O keta J 14 4.67 14 2.33
A, hexapterus A 1 2.33 7 1.17
L. bilineata A 1 .33 3 1.00 4 , 67
Unidentified Cottidae J 2 .67 2 .33
P. barbata J,A 1 .33 1 .33 2 .33
S. malma 1 .33 1 17
AN acipenserinus A 1 .33 1 17
P. laeta A 1 .33 1 17
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Appendi x Table 28. Cumul ative beach seine catches of all species fromtwo regi ons of
Kai ugnak Bay, Cruise 3

CPUE val ues are nean catches per unit of effort, cunulative catch/
nunber of hauls. Life history stages represented in the entire
bay’s catch are in order of decreasing relative abundance

(L larvae, J = juveniles, A = adults)

hkéiiry [nner (4 hauls) Quter (3 hauls) Total. (7 hauls)
Species st ages No. CPUE Mo . CPUE No. CPUE

T. trichodon J 2205 735.00 2205 315.00
A hexapterus A 1373 343. 25 1373 196.1. 4
G. aculeatus J,A 1 .25 419 139. 67 420 60. 00
0. gorbuscha A,J 94 23.50 32 10. 67 126 18.00
H octogrammus J,A 6 1.50 76 25.33 82 11.71
B. eirrhosus J 1 .25 u6 15. 33 47 6.71
H stellert J 15 3.75 17 5.67 32 4.57
P. barbata J 14 4. 67 14 2.00
0. ke ta J 11 2.75 2 .67 13 1.86
P. Laeta A 9 3.00 9 1.29
M pclyacanthocephalus J 5 1.25 2 .67 7 1.00
. bilineata J 1 1.75 7 1.00
S. m lma A 4 1.33 4 .57
H  Tagocephalus A 4 1.33 4 .57
L. sagitta A 2 .67 2 .29
P. stellatus A 1 .33 1 .14
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Appendi x Table 29. Cunul ative beach seine catches of al

Kaiugnak Bay,

CPUE val ues are mean catches per unit of effort-,

Cruise 4

species fromtwo regions of

cunul ative catch/

nunber of hauls. Life history stages represented in the entire
bay’'s catch are in order of decreasing relative abundance
(L = larvae, J = juveniles, A = adults)
Life
hi story I_nner (5 hauls) Quter (4 hauls) Total (9 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE
A hexapterus A,J 3067 61.3. 40 125 31.25 3192 354.67
H  octogrammus J,A 23 4. 60 85 21.25 108 12.00
B. cirrhosus J 28 7.00 28 3.11
M polyacanthocephalus J,A 21 4.20 5 1.25 26 2.89
H Zagocerhalus J,A 23 4.60 1 .25 24 2.67
H. stelleri J,A 11 2.20 12 3.00 23 2.56
P. barbata A 3 .60 9 2.25 12 1.33
P. laeta A 11 2.75 11 1.22
M. scorpius A,J 4 1.00 4 4 4
P. stellatus J 4 . 80 4 .44
L. bilineata A 2 .40 2 .22
s. malma A 1 .20 1 11
Uni dentified Cottidae J 1 .20 1 11

L8T
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Appendi x Table 30. Cunulative try net catches of all species fromtwo regions of"

Kai ugnak Bay, Cruise 2

CPUE values are nean catches per unit of effort, cunulative catch/
nunber of hauls. Life history stages represented in the entire
bay’s catch are in order of decreasing relative abundance

(L =larvae, J = juveniles, A = adults)
Life

hi story Inner (3 hauls) Quter (6 hauls) Total (9 hauls)

Speci es st ages No. CPUE No. CPUE No. CPUE

L. sagitta J,A 128 21.33 128 14. 22
L. bilineata J 58 9.67 58 6. 44
L. aspera J 29 4.83 29 3.22
Gymnocanthus spp. J,A 2 . 66 17 2.83 19 2.11
H. Zagocephalus A 7 1.17 7 .78
P. melanostictus J,A 6 1.00 6 .67
H. octogrammus J,A Y 1.33 4 .44
Triglops sp. (probably 2 .33 2 .22

T . pingeli)

H stellert A 1 .17 1 11
H hemilepidotus A 1 17 1 11
|. isolepis A 1 17 1 1
P. stellatus A 1 17 1 .11
M  polyacanthocepha lus A 1 17 1 1

89T



Appendi x Table 31. Cumulative try net catches of all species fromtwo regions of Kaiugnak
Bay, Cruise 3

CPUE val ues are nmean catches per unit of effort, cunulative catch/
number of hauls. Life history stages represented in the entire
bay's catch are in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)
Life
history [nner (3 hauls) Quter (5 hauls) Total (8 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE

L. sagitia J 181 36. 20 181 27.63
L. bilineata J,A 1 .33 84 16.80 85 10.63
B. eirrhosus J 33 6. 60 33 4,13
H.  octogrammus A,Jd 11 3.67 1y 2.80 25 3.13
L. aspera J 2 .67 21 4.20 23 2.88
H. Zagocephalus A,J 2 . 67 20 4.00 22 2.75
H stellert J 3 1.00 6 1.20 9 1.13
Gymnocanthus spp. A 9 1. 80 9 1.13
T. chalecogramma J 6 1.20 6 .75
H, Jordani A 3 1.00 3 . 38
P. stellatus J 3 .60 3 .38
|. <solepis J 2 A0 2 .25
M  Jaok A 1 .33 1 .13
P. barbata J 1 .20 1 .13
Apedichthys flavidus A .20 1 .13
H stenolepis J 1 .20 1 13
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Appendi x Table 32.

CPUE val ues are nmean catches per unit of effort,

Cunul ative try net catches of all
Bay, Cruise 4

cunul ative catch/

species fromtwo regions of Kaiugnak

nunber of hauls. Life history stages represented in the entire -

bay's catch are in order of decreasing relative abundance

(L =1larvae, J = juveniles, A = adults)

Life
hi story Inner (3 hauls) Quter (9 hauls) Total (12 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE

L. Bilineata J,A 2 .67 77 8. 56 79 6.58
H.  octogrammus J,A 24 8.00 20 2.22 44 3. 67
H. lagocephalus A,J 40 b4, by 40 3.33
H stelleri J,A 10 3.33 26 2.89 36 3.00
B. eirrhosus J 10 3.33 22 2.1y 32 2.67
L. aspera J 6 2.00 1 C 1 T .58
Gymnocanthus spp. J,A 2 .67 4 .44 6 .50
P. melanostictus J,A 6 .67 6 .50
M polyacanthocephalus A,J 1 .33 4 44 5 42
P. stellatus A 3 1.00 1 11 4 .30
H gJordani J 2 .67 1 11 3 2.5
P. barbata J 3 .33 3 .25
|. <solepis J 3 .33 3 .25
L. sagitta J 2 .22 2 .y
Aulorhynchus flavidus J 1 J11 1 .08
H. decagrammus A 1 C 1 1 .08
H.  hemilepidotus A 1 3.1 1 .08
M. scorpius A 1 J11 1 .08
S. gilli A 1 11 1 .08
A. acipenserinus A 1 J11 1 .08
S. punctatus A 1 .33 1 .08
H. elassodon J 1 .33 1 .08
H.  stenolepis J 1 11 1 .08
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Appendi x Table 33. Cumul ative trammel net catches of all species
from Kaiugnak Bay, Cruise 2 (2 standard hauls
1 were nmade in Inner Region only)

CPUE val ues are mean catches per unit of effort,
cumul ative catch/nunber of hauls, Life history
stages represented in the entire bay's catch are
in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)

Life
hi story I nner (2 haul s)
Speci es st ages No. CPUE
H. octogrammus A 65 32.50
H. Zlagocephalus A 35 17.50
H stellert A 1 ’ .50
B. caeruleofasciatus A 1 .50

bilineata A 1 .50
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Appendi x Tabl e 35.

Cunul ative trammel net catches of all species from two regions of
Kaiugnak Bay, Cruise 4

CPUE val ues are mean catches per unit of effort, cumulative catch/

nunber

of hauls. Life history stages represented in the entire

bay's catch are in order of decreasing relative abundance

(L larvae, J = juveniles, A = adults)
Life
hi story |nner (2 haul s) Quter (1 haul) Total (3 hauls)
Species stages No. CPUE No. CPUE No. CPUE

H. Zagocephalus A 15 7.50 46 46. 00 61 2(3.33
H. octogramnus A 12 6.00 12 4.00
H stelleri A 5 2.50 1 1.00 6 2.00
& melancps A 1.00 1 .33
E. decagrammus A 1.00 1 .33
M  polyacanthocephalus A .90 1 .33
L. bilineata A 1 .50 1 .33
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Appendi x Table 36. Cunulative tow net catches of all species from five regions of Alitak Bay, Cruise?
CPUE val ues are mean catches per unit of effort, cunulative catch/nunber
of hauls. Life history stages represented inthe eatire bay's catch are
in order of decreasing relative abundance (L=larvae, J=juveniles, A=adults)
Life
hi story Deadman (10 hauls) Hepburn (5 hauls) Westside (4 hauls)  uiddle (& hauls) M%;l_sl Total (26 hauls)
Speci es stages No. CPUE No. CPUL No. CPUE No. CPUE No. Pun No. CPUE
O. gorbuscha J’ 806 80.60 825 165.00 20 5.00 1 .25 2 .67 1654 63.62
Bexagrammos Spp. J 61 6.10 52 10. 40 101 25.25 20 5.00 472 157.33 706 27.15 *
Unid. Bathymasteridae L 25 8.33 25 .96
A, hexapterus L 25 8.33 25 .96
(0} keta “ J 5 | oo 5 .19
S. malma A 5 .50 5 .19
H  jordani J 1 .10 1 2.5 1 .25 1 .33 4 .15
0. kisutch post-smolt 3 .30 3 (12
0. nerka post-molt 2 .20 2 .08
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Appendi x Table 37. Cunulative tow net catches of all species fromfive regions of Alitak Bay, Cruise 3

CPUE val ues, are mean catches per unit of effort, cumulative catch/number
of hauls. Life history stages represented in the entire bay's catch are

in order Of decreasing relative sbundance (L=larvae, J=juveniles, A=adults)

Life
history Deadman (10 hauls) Hepburn (5 hauls) Westside (4 hauls) Middle (4 hauls) Quter (§ hauls) Total (29 hauls)
Speci es stages No. CPUE No. CPUE No. CPUE No. CPUE No. CPUE No. CPUE
0. gorbuscha J 565 56. 50 1304 260.80 58 14,50 10 2.5 1937 66.79
Hexagrarmos SpPP. J 1 .10 2 .40 54 13.50 57 1.97
G aculeatus J A 24 6.00 24 .83
0. keta J 5 .50 2 .50 7 .24
C. hk.pallasi J 1 .25 1 .03
O. nerka post - smel t 1 .10 1 03
S. maing A 1 .25 1 03
¥. villosus A .25 1 .03
B. ¢irrhosus J 1 .10 1 .03
Z. silenusg J 1 .25 1 03
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Appendi x Table ,38. Cumulative tow net catches of all species from five regions of Alitak Bay, Cruise &

CPUE val ues are mean catches per unit of effort, cunulative catch/nunber
of hauis, Life history stages represented in the entire bay's catch are
in order of decreasing relative abundance (L=larvae, J=juveniles, Azadults)

) r?i*sfteory Deadman (10 hauls) Hepburn (12 hauls) Westside (3 hauls) Mddle (5 hauls) Quter (6 hauls) Total. (36 hauls)
Speci es stages No. CPUE Yo . CPUE No. CPUE Yo . CPUE No. CPUE No. CPUE

M villosus L,J 2, .20 6637 558. 08 1 .20 6700 186. 11
G aculeatus J A 1 .10 1 .22 2 .40 3 .50 17 AT
O. gorbuscha J 4 .40 3 .25 1 .33 ' 8 .22
s. melanops J 1 .20 1 .33 2 .06
0. kisuteh post - snel t 1 .08 1 03
G rmaerocephalus Jd 1 .08 1 .03
8. nigrocinctus J 1 .33 1 .03
5. lagocephalus J 1 20 1 '03
O. elongatus J 1 .20 1 .03
B. bilobus A 1 .33 1 .03
H. jordeni J 1 08 1 .03
P. barbata A .08 1 .03
A. hexcpterus A 1 .20 1 .03

9LT



Appendi x Table 39. Cunul ative surface trawl catches of all

species fromtwo regions of’
Alitak Bay, Cruise 1

CPUE values are nean catches per unit of effort,

of haul s. Life history stages represented in the
in order of

curmul ati ve catch/ nunber

entire bay's catch are
decreasing relative abundance (L=larvae, J=juveniles, A=adults).

Life
hi story Deadman (7 hauls) Hepburn (3 haul s) Total (10 haul s)
Speci es st ages No. CPUE No. CPUE No. CPUE
0. gorbuscha J 1 .14 1 .10
0. keta J 1 R

LL=



Appendix Table 40. Cwmulative midwater trawl catches of all species from four regions of Alitak Bay,
Cruise 1

CPUE values are mean catches per unitof effort, cumulative catch/number
of hauls. Life history stages represented in the entire bay's catch are

in order of decreasing relative abundance (L = larvae, J = juveniles,
A = adul ts)
Life
history Deadman (5 haul s) Hepburn (3 hauls) Middle (2 haul s) outer (3 haul s) Total (13 hauls)
Speci es st ages No. CPUE No. CPUE No. m CPUE No. CPUE No. CPUE
M. villosus A,L 5680 1136. 00 193 b4.33 1250 625. 00 60 20. 00 7183 552.54%
Hezagrarmos Spp. J 2 . .67 1 .33 3 .23
B. pusiliwn A 2 , 40 2 .15
£. hexapterus A 2 1.00 2 .15
Uni d. Bat hynast eri dae L 2 .67 2 .15
O gorbuscha J 1 33 1 .08
T. chaleogramma A 1 .33 1 .08
L. sagitta J 1 .50 1 .08
Myoxocephalus SP. A 1 .50 1 .08

SLT




Appendi x Table 41. Curul ative midwater traw catches of all

CPUE val ues are nean catches per
haul s.
order of decreasing relative abundance
(L = larvae, J . juveniles, A cadults)

unit ofeffort,
Life history stages represented in the entire bay's catch are in

speci es frem four regions of Alitak Bay, Cruise 3

cumul ative catch/ nunber of.

h:_lsft((e)ry Deadman (6 haul s) Heoburn (4 hauls)  Middle (6 haul s) Quter (5 hauls) Total (21 hauls)
Speci es stages No. CPUE No. CPUE No. CPUE No. CPUE Yo CPUE
M. villosus J,A 332 55.33 21602  ?400.50 5786 964. 33 2823 565. 80 30549 454,71
O. gorbuscha J 74 12.33 74 3.52
B. pusiilum A 53 8.83 53 2,52
Lurpenus sp . L 8 1.33 8 .38
(probably L.medius)

0. keta J 5 .83 5 .24
T. trichodon A 2 .33 1 2 3 .14
C. h.pallast A 1 .17 1 .05
B. cirrhosus J 1l .25 1 .05
L. aspera A 1 17 1 .05

BLT



Appendi x Table 42. Cumul ative midwater trawl catches of all species from four regions ofAlitak Bay, Cruise 4

CPUE val ues are nmean catches per unitof effort , cunulative catech/number of
hauls . Life history stages represented in the entire bay's catch are in
order of decreasing relative abundance

(L =1larvae, J = juveniles, A = adults)

hiL;tfc:ary Deadman (6 hsuls)  Heoburn (3 havls) Mddle (Y4 hauls) Quter (5 hauls) Total (18 hauls)
Species stages No. CPUE S0. CPUE No. CPUE No. CPUE No. CPUE
M. villosus J,A 5688 948. 00 754 251.33 217 54,25 162 32.40 6821 378.94
Lumpenus sp. J H2y 70. 67 225 75.00 649 36. 06
(probadbly L. mediusg)
L. medius L 72 18. 00 100 20.00 172 9.56
C. k.pallast A 128 25.60 128 7.11
T. trichodon J,A 1 .25 121 24,20 122 6.78
A. hexapterus J,A 64 12.80 64 3.56
B. pusillum A 32 5.33 32 1.78
T. chaleogramma J 2 .40 2 1
Z. stlenus J 2 .40 2 1
H. stelleri J b .20 1 .06
B. bilobus A 1 .20 1 .06
H. jordani A J. .20 1 .06
A. ventricosus A 1 .17 1 .06
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Appendi x Table 43. Cumul ative beach seine catches of all species from two regions of Alitak
Bay, Cruise 1

CPUE val ues are nean catches per unit of effort, cwmulative catch/nunber
of hauls. Life history stages represented in the entire bay' s catch are

in order of decreasing relative abundance (L = larvae, J = juveniles,
A = adults)
Life
history Deadman (6 hauls) _Westside (2 hauls) Total (8 hauls)
Speci es st ages No. CPUE No, CPUE No. CPUE
O keta J 778 129. 67 778 97.25
O. gorbuscha J 137 22.83 137 17.13
H. octogrammus A 13 2.17 5 2.50 18 2.25
S, malma A 15 2.50 1 .50 16 2.00
G macrocephalus J 14 2.33 14 1.75
Myoxocephalus spp. J 2 .33 11 5.50 13 1.63
M. polyacanthocephalus J,A 7 1.17 2’ 1.00 h 1.13
T. chalcogramma A,J 7 1.17 7 . 88
C. h. pallasi A 2 .33 2 .25
M villosus A 2 .33 2 .25
L. sagitta A 2 .33 2 .25
G caculeatus A 1 17 1 13
H stelleri A 1 17 1 .13
p. stellatus A 1 .50 1 13
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Appendi x Table 44, Cunulative beach seine catches of all species from four regi ons of Alitak Bay, Cruise 2

CPUE values are nean catches per unit of effort, cunulative ecatch/number of
hauls. Life history stages represented in the entire bay's catch are
in order of decreasing relative abundange

(L - larvae, = juveniles, A = adults)
Life
history Deadman (# hauls) Fastside (4 hauls) VWestside (4 haul S) Tannerhead (2 hauls) Total (14 hauls)
Speci es stages No. CPUE No. CPUE No. CPUE No. CPUE No. CP UE
A hezapterus A 147 36.75 2 .50 149 10. 54
0. gorbuscha J 6 1.50 1 .25 T 37.00 81 5.79
M. polyacanthocephalus J 25 6. 25 3 .75 1y 3.50 42 3.09
F. stellatus A 2 ,50 6 1.50 10 2.50 17 8.50 35 2.50
0. keta J 14 3.50 5 1.25 4 1.00 8 4.00 31 2.21
S, malma A 5 1.25 4 1.00 22 5.50 31 2.21
H. octogramuus J,A 19 4.75 2 .50 9 2.25 30 2.14
0. kisuteh J 18 4.50 4 1.00 22 1.57
7. leeta A,J 3 .75 1 .25 9 2.25 1 .50 14 1.00
L. zilineata J 7 1.75 7 3.50 14 1.00
L. armatus A 3 .75 1 .25 u 1.00 2 1.00 10 71
G macrocephalus 9 2.25 9 . 6
M, scorpius A 4 1.00 4 .29
B, cirvhosus A 3 .75 3 .21
Lexugrames Spp. J 2 .50 2 .14
H. Ilagocephalus J 2 .50 2 14
0. nerka post-molt 1 .25 1 .07
L. aspera A 1 .25 1 .07
P. melancstictus 1 .50 1 .07




Appendi x Table 45. Cumulativebeach seine catches of all species from four regions of Alitak Bay, Cruise 3

CPUE values are nean catches per unit of effort,

haul s.

order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)

cunul ative catch/nunber
Life history stages represented in the entire bay's catch are in

of

Life
hi story Deadman (6 haul s) Eastside (4 hauls) Westside (4 hauls) Tannerhead (2 hauls) Total (16 hauls)
Speci es stages No. CPUE No. CPUE No. CPUE No. CPUE  No. CPUE

A. hexapterus J,A 276 46.00 150 37.50 179¢ 447.50 2216 138,50
0. gortuscha A 234 47,33 284 17.75
H stelleri J,. 4 122 20.33 9 2.25 120 30.09 251 15.69
H. octegrammus J,A 125 20.83 5 1.25 38 9.50 158 10.50
S. malma A 31 5.17 3¢ 9.50 1 2 2 1.00 72 4,50
L. bilineata J,A 26 6.50 17 8.50 43 2.6¢
. polyccanthocephalus J,A 13 2.17 18 4.50 11 2.75 42 2.63
P. leeta A 5 .83 15 3.75 20 1,25
Gymnocanthus spp. J,A 14 3.50 1 .25 1 .50 16 1.00
B. cirrhosus A,J 6 1.00 1 .25 8 2.00 15 .84
4. Fenegtralis J,A 9 2.25 3 .75 12 .75
G aculeatus J 9 2.25 9 .56
P. barbata J,A ) .67 3 .15 7 .44
L. ermatus A 4 1.00 1 .25 1 .50 6 .38
K. jordant . J,A 4 .67 4 .25
M. scorptus AJ 1 .17 3 .75 4 .25
P. stellatus A,J 1 .25 2 1.00 3 .19
L, sagi tta A 1 .25 1 .06
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Appendi x Table 46. Cumul ative beach seine catches of all species from four regions of Alitak Bay, Cruise4

CPUE val ues are mean catches per unit of effort, cunulative catch/nunber of
hauls. Life history stages represented in the entire bay's catch are in
order of decreasing relative abundance

(L = larvae, J = juveniles, A sadults)

Life

history Deadman (7 hauls) Eastside (5 hauls) Westside (6 hauls) Tannerhead (3 hauls) Total (21 hauls)

Speci es st ages 0. CPUE No. CPUE No. CPUE No. CPUE No. CPUE

A. hexapterus J,A 6312 901.71 20008 4001.60 77 12.83 18 6.00 26415  1257.86
H. stelleri J T4 10.57 8 1.60 127 21.17 209 9.95
H. octograrmmus J,A 95 13.57 1 .20 67 11.17 163 7,76
C. h. pallasi L 2 .29 108 21.60 110 5.24
M. polyacanthocephalus J,A 25 3.57 37 6.17 1 .33 63 3.00
L. bilineata JsA 1 .14 27 5. 40 2 .33 28 9.33 58 2.76
S. malma A 29 L,k 29 1.38
Gymmocanthus spp. J 17 3.40 2 .33 5 1.67 24 1.1y
L. armatus A 2 .33 13 4,33 15 .71
O gorbuscha A,J 4 .57 10 1. 67 1n .67
P. stellatus J,A 2 .33 12 4.00 1y .67
0. kisutch post-nolt, A 11 1.57 1 .20 12 .57
M. scorpius A,J 1 .14 11 1.83 12 .57
P. barbata J 2 .29 5 .83 1 .33 8 .38
D, laeta A 2 .29 6 1.00 8 .38
B. eirrhosus J 1 .14 5 .83 1 .33 7 .33
P. melanostictus J 7 2.33 7 .33
T. trichodon J 6 2.00 6 .29
H. Jordani J,A 3 .43 2 .33 5 .24
A. fenestralis J 3 .50 3 .14
S. melanops J 1 17 1 .05
H. lagocephalus J 1 (17 1 .05
L. sugitta A 1 .14 1 .05
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Appendi x Table 47. Cunul ative try net catches of all species from t hree regions of Alitak
Bay, Cruise 2

CPUE val ues are nean catches per unit of effort, cunulative catch/
nunber of hauls. Life history stages represented in the entire
bay's catch are in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)
Life
hi story Eastside (7 hauls) Westside (6 hauls) Tannerhead (8 hauls) Total (21 hauls)

Speci es st ages No. CPUE No. CPUE No. CPUE No. CPUE

L. bilineata J,A 71 8.88 71 3.38
H. octogrammus A 8 1.14 4 .67 12 .57
H stelleri A 2 .33 6 15 8 . 38
L. sagitta A,J 6 .75 6 .29
L. aspera J 4 .50 4 .19
P. melanostictus J,A 4 .50 4 .19
S. melanops J 2 29 1 .y 3 .14
G macrocephalus J 2 .33 2 .10
Gymmocanthus spp. J 2 .25 2 .10
P. laeta A 2 .29 2 .10
T. chalcogramma A 1 17 1 .05
H. Zagocephalus A 1 13 1 .05
B. bilobus A 1 17 1 .05
H. hemilepidotus A 1 L1y 1 .05
Triglops sp. (probably ] 1 .13 1 .05

T. pingeli)

Unidentified Stichaeidae J 1 .13 .1 .05
S. punctatus 1 .1 4 1 .05
H. stenolepis J 1 .13 1 .05
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Appendi x Tabl e 48.

Bay, Cruise 3

CPUE val ues are mean catches per unit of effort, cumul ative catch/
nunber of hauls. Life history stages represented in the entire
bay’s catch are in order of decreasing relative abundance

Cunul ative try net catches of all species fromthree regions of Alitak

(L = larvae, J = juveniles, A = adults)
Life
hi story Eastside (8 hauls) Westside (5 hauls} Tannerhead (6 haulsg) Total (19 hauls)
Species stages No. CPUE No. CPUE No. CPUE No. CPUE
L. bilineata J 3 .38 1 .20 148 24. 67 152 8.00
H  octogrammus A,J 42 5.25 12 2.40 2 .33 56 2.95
H stelleri J,A 3 .38 1 .20 11 1.83 15 .79
Gymmocanthus spp. J,A 1 .20 8 1.33 9 47
H Jordani A,J 2 .25 3 .60 2 .33 T .37 5
H Zagocephalus A 3 .38 1 .20 4 .21 @
G macrocephalus J 1 13 2 .33 3 .16
H stenolepis J 3 , 50 3 .16
P. melanostictus A 3 .50 3 .16
M. scorpius A 1 .13 1 .20 2 1
M polyacantho- J 1 13 1 .05
cephalus

N pribilovius J 1 13 1 .05
L. cyclopus J 1 .20 1 .05
L. sagi t ta J 1 .y 1 .05
P. lae ta A 1 13 1 .05
L. aspera J 1 A7 1 .05
P. stellatus J 1 17 1 .05




Appendi x Table 49.

L]

Bay, Cruise 4

CPUE val ues are nean catches per unit of effort, cunulative catch/
number of hauls. Life history stages represented in the entire
bay's catch are in order of decreasing relative abundance

Cumulative try net catches of all species fromthree regions of Alitak

(L olarvae, J = juveniles, A = adults)
Life
hi story Eastside (8 hauls) Westside (7 hauls) Tannerhead (6 hauls) Total (21 hauls)

Speci es stages No. CPUE No. CPUE No. CPUE No. CPUE
A, hexcpterus A,J qL8 118.50 3 50 951 45.29
L. bilinecta J,A 6 . 86 221 36.83 227 10.81
H. octogranrug J,A 99 12. 38 8 1.00 107 5.10
H stellert J,A 7 .88 47 6.71 28 4.67 82 3.90
L. aspera J,A 1 .13 55 7.86 6 1.00 62 2.95
H. stenclepis J 51 8.50 51 2.43
Gyrmeecnthus spp. J,A 2 .25 19 2.71 21 3.50 42 2.00
A, acipenserinus J 17 2.83 17 .81
H. jordant J,A 2 .25 8 1.14 4 .67 14 67
Uni dentified Pleuro- J 12 2.00 12 .57

nectidae
B. cirrhosus J 5 .63 1 17 6 .29
P. melancstictus AJd 6 1.00 6 .29
M. polyacanthoceph=- J,A 3 . 3a 1 .14 1 17 5 .24

alus
H. legocephalus A 4 .50 4 19
{. scorpius J,A 1 .13 3 .43 4 .19
P. barbata J 2 .25 2 .33 4 .19
T. chalecograma J 3 .50 3 .14
1. pingeli 3 .38 3 .14
S. punctatus A 3 .38 5 .14
P. stellatus A 3 .38 3 .14
G. macrocephalus J 1 .13 1 .y 2 .10
P. lacta A 2 .29 2 .10
S. melanops J 1 .13 1 .05
O. elongatus J 1 17 1 .05
B. btlobus A 1 13 1 .05
E. diceraus J 1 .13 1 .05
M. jack J 1 .14 1 .05
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Appendi x Table 50. Cumul ative trammel net catches of all species fromthree regions of Alitak Bay,

Cruise 2

CPUE val ues are mean catches per unit of effort, cunmulative catch/
nunber of hauls. Life history stages represented in the entire
bay’'s catch are in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)
Life
history Deadman (2 haul s) Eastside (1 haul) Westside (3 hauls) Total (6 hauls)
Speci es st ages No. CPUE No. CPUE No. CPUE No. CPUE
H  octogrammus A 104 52.00 66 66. 00 247 82.33 417 69. 50
H stelleri A 14 7.00 11 3.67 25 4.17
M. scorpius A 1 .90 8 2.67 9 1.50
H Zagocephalus A T 7.00 7 1.17
L. aspera A 1 .50 6 2.00 1 1.17
0. nerka A 5 1.67 5 .83
C. h. pallasi A 4 1.33 4 .67
L. bilineata A 1 1.00 . 3 1.00 4 .67
P. stellatus A u 1.33 4 .67
S. m lma A 3 1.00 3 .50
M polyacantho- A 1 .50 1 1.00 1 .33 3 .90
cephalus
L. armatus A 2 .67 2 033
0. keta A 1 .33 1 17
H stenolepis A 1 .90 1 17
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Appendi x Table 51. Cunul ative trammel net catches of all species fromthree regions of Alitak
Bay, Cruise 3

CPUE val ues are nmean catches per unit of effort, cumulative catch/
nunber of hauls. Life history stages represented in the entire
bay’s catch are in order of decreasing relative abundance

(L =1larvae, J =juveniles, A = adults)

hiL;ISry Deadman (1 haul) Eastside (1 haul) Westside (2 hauls) Total (4 hauls)

Speci es stages No. CPUE No. CPUE No. CPUE No CPUE

H octogrammus A 1u6 146.00 194 194.00 131 65. 50 471 117.75
H Zagocephalus A 18 18.00 18 4.50
H stellert A 11 11. 00 3 1.50 14 3.50
M scorpius A 7 3.50 1 1.75
s. m Ima A 2 2.00 1 1.00 4 2.00 7 1.75
L. aspera A 3 3.00 3 .15
G macrocephalus A 1 1.00 1 .25
L. armatus A 1 .50 1 .25
M polyacantho- 1 1.00 1 .25

cephalus

stellatus A 1 .50 1 .25
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Appendi x Table 52. Cunulative tramrel net catches of all species fromthree regions of
Alitak Bay, Cruise 4

CPUE val ues are nean catches per unit of effort, cunulative catch/
nunber of hauls. Life history stages represented in the entire
bay’s catch are in order of decreasing relative abundance

(L = larvae, J = juveniles, A = adults)
Life
hi story Deadman (2 haul s) East side (2 hauls) Westside (3 hauls) Total (7 hauls)

Speci es st ages No. CPUE No. CPUE No. CPUE No. CPUE
H  octogrammus A 16 8.00 40 20. 00 128 42.67 184  26.29
H stelleri A 31 15.50 8 4.00 20 6.67 59 8.43
H  Zagocephalus A 53 26. 50 1 .33 54 7.71
G macrocephalus J,A 4 2.00 3 1.50 3 1.00 10 1.43
M. scorpius A 10 3.33 10 1.43
P. stellatus A 1 .50 2 .67 3 .43
M  polyacantho- A 1 .50 1 .33 2 , 29

cephalus
P. monopterygius A 1 .50 1 .14
B. bilobus A .33 1 .14
H Jordani A 033 1 .14
¢. polyactocephalus A 1 .50 1 .14

aspera A 1 .33 1 14
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